MEMORANDUM

SUBJECT: Request for Concurrence on the Decision
Document/Explanatiop of Significant Differences for the NL
Industries/Taracorp Site in Granite City, Illinois

FROM: William Muno, Director
Wagte Management 2vis'

insberg, Regidnal unsel
fice of Regional Counsel

TO: Valdas V. Adamkus
Regional Administrator

By this memorandum we are recommending that you authorize the
retention of the 500 parts per million cleanup level for lead in
residential soils and capping of the Taracorp pile, and the
changes in the remedial action with respect to the groundé water
and the remote fill areas at the NL Industries/Taracorp site by
executing the attached Decision Document (DD) /Explanation cf
Significant Differences (ESD). A

This DD/ESD was prepared in accordance with the Comprehensive
Environmental Response, Compensation, and Liability Act, 42
U.S.C. 9601 et seqg., the National Contingency Plan (40 CFR Part
300), and Agency Policy. We have reviewed the attached documents
and have concluded that the DD/ESD is both legally and
technically sufficient. As such, we believe that the
implementation of the remedial measures is a proper exercise of
your delegated authority.

Please feel free to contact either one of us should you have any

questions. %
. / y
Concur .. Qiéi““‘ A 7 29 75
Valdas V. Adam#us 0 Date
/) Regional Admir¥istrator
Not Concur
Valdas V. Adamkus Date

Regional Administrator



DECISION DOCUMENT/
EXPLANATION OF SIGNIFICANT DIFFERENCES
FOR THE
NL INDUSTRIES/TARACORP SITE
GRANITE CITY, ILLINOIS



INTRODUCTION

The purpose of this document is to provide a brief background for
the NL Industries Site (NL Site or the Site), and explain which
remedial activities will remain the same and which will differ
from the Remedial Action (RA) selected by the United States
Environmental Protection Agency (U.S. EPA) in the Record of
Decision (ROD) signed on March 30, 1990.

The U.S. EPA is issuing this Decision Document to reaffirm its
decision regarding the residential soil cleanup level and capping
of the Taracorp pile. Because U.S. EPA has determined that there
will be no change to the residential soil cleanup level and
capping of the Taracorp pile in the March 1990 ROD, the U.S. EPA
is not issuing a ROD amendment or an.ESD for these portions of
the remedy as described in the March 1990 ROD.

The U.S. EPA is issuing an ESD, in accordance with Section 117({(c)
of the Comprehensive. Environmental Response, Compensation, and
Liability Act, as amended (CERCLA), and consistent with Section
300.435(c) (2) (1) of the National 0Oil and Hazardous Substances
Pollution Contingency Plan (NCP), because the changes to the
ground water and remote fill portions of remedy as described in
the March 1990 ROD constitute a significant change to the remedy.

This presents U.S. EPA’'s Decision Document (DD)/Explanation of
Significant Difference (ESD) for the Remedial Action at the NL
Site. This document combines the results of U.S. EPA's re-
analysis of the 500 parts per million residential soil lead
cleanup level conducted pursuant to an in court agreed public
comment period which occurred from October 14, 1994 through
January 13, 1995, with U.S. EPA’'s re-analysis of the remedy for
the Taracorp pile and associated ground water contamination and
additional remote fill areas pursuant to a second public comment

period which occurred from February 17, 1995 through April 19,
13995.

This DD/ESD and corresponding documents will become part of the
NL Site’s administrative record file and are available for public

review. The administrative record is available at the following
locations:

Granite City Public Library
2001 Delmar Avenue
Granite City, Illinois 62040

U.S. Environmental Protection Agency
Region V Records Center

77 W. Jackson Blvd. (7HJ)

Chicago, Illinois _60604



phone: (312) 886-0900

The administrative record index for this DD/ESD is included as
Attachment 1.

"SUMMARY O HISTORY, CONTAMINATION, AND SE } 4

The NL Site, located in Granite City, Madison (including Eagle
Park Acres), and Venice, Illinois, is the location of a former
secondary lead smelting facility. Metal refining, fabricating,
and associated activities have been conducted at the Site since
the turn of the century. From 1903 to 1983, secondary lead
smelting occurred on-site. Secondary lead smelting operations
were discontinued during 1983 and the equipment dismantled.
Taracorp Industries, the current owner of the main industrial
site, purchased the property from NL_ Industries, Inc., in 1979.

In July of 1981, St. Louis Lead Recyclers, Inc. (SLLR) began
using equipment on adjacent property owned by Trust 454 to
separate components of the Taracorp pile. SLLR attempted to
recycle lead-bearing materials to the furnaces at Taracorp and
send hard rubber and plastic off-site for recycling. -SLLR
continued operations until March 1983 when it shut down its
equipment. Residual lead-bearing waste materials from the
operation remaln on Trust 454 _property, as does some equ1pment§

A State Implementation Plan for Granite City was published in
September 1983 by the Illinois Environmental Protection Agency
(IEPA). The IEPA’s Report indicated that the nonattainment
status for lead air emissions in Granite City was in large part
attributable to emissions associated with the operation of the
secondary lead smelter operated by Taracorp and lead reclamation
activities conducted by SLLR. The IEPA negotiated Administrative
Orders by Consent with Taracorp, St. Louis Lead Recyclers Inc.,
Stackorp, Inc., Tri-City Truck Plaza, Inc., and Trust 454 during
March 1984. The Orders required the implementation of remedial
activities relative to the air quality. Taracorp subsequently
closed its smelting operations.

The NL Site was listed on the National Priorities List, 40 C.F.R.
Part 300 (NPL), on June 10, 1986. NL, as former owner of the
Site, voluntarily entered into an Agreement and Administrative
Order by Consent with the U.S. EPA and IEPA in May 1985 to
implement a Remedial Investigation and Feasibility Study (RI/FS).
The RI/FS was completed in January 1990.

The RI for the NL Site indicated the need to prevent direct
contact with and inhalation of lead-contaminated soils and waste
materials in the Taracorp pile, the SLLR piles, and the main
industrial site; residential soils contaminated by lead fallout
from the smelter stack; and battery case material used as fill
material for alleys, driveways, apd other areas. Additionally,
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the RI indicated a need for further ground water monitoring in
the deeper zone of the upper aquifer and a mechanism for
remediation of any contaminants in the ground water that are
detected in concentrations that would present an endangerment to
public health and the environment.

Different alternatives to address Site contamination were
evaluated in the NL Feasibility Study and Addendum, and after
detailed analysis of the alternatives, a Proposed Plan was
issued. After taking into consideration all public comments, the
Regional Administrator signed a Record of Decision ("ROD") on
March 30, 1990. The cleanup decision is embodied in the ROD.

The remedy specified therein consisted of the following
components:

o Installation of an upgraded security fence around the.
expanded Taracorp pile.

o) Deed Restrictions and other institutional controls to
prevent access to the Taracorp pile.

o) Performance of soil lead sampling to determine which
areas must be excavated and the extent of the F
excavation. : 5

"o ' Inspection of alleys and driveways and areas containing

surficial battery case material in Venice, Eagle Park
Acres, Granite City, Madison and any other nearby
communities to determine whether additional areas not
identified in the Feasibility Study must be remediated
as described below.

o Performance of blood lead sampling to provide the
community with current data on potential acute health
effects associated with Site contamination.

o Installation of a minimum of one upgradient and three
downgradient deep wells, monitoring of ground water and
air, and inspection and maintenance of the cap.

o) Removal and recovery of all drums on the Taracorp pile
at a secondary lead smelter.

o Consolidation of waste contained in adjacent St. Louis
Lead Recyclers piles with the Taracorp pile.

o Excavation and consolidation with the Taracorp pile or
off-Site disposal of battery case material from all
applicable alleys and driveways in Granite City,
Madison, and Venice, Illinois, and any other nearby
communities.



o Excavation and consolidation with the Taracorp pile of
all unpaved portions of the adjacent Trust 454, Rich
0il, and BV&G Transport properties with lead
concentrations greater than 1000 ppm.

o Excavation and consolidation with the Taracorp pile or
off-Site disposal of all residential soils and battery
case materials in Granite City, Madison, and Venice,
Illinois, and any other nearby communities with lead
concentrations greater than 500 ppm.

o Inspection of the interiors of homes on property to be
excavated to identify possible additional sources of
lead exposure and recommend appropriate actions to
mlnlmlze exposure.

o Implementation of dust control measures during all
remedial construction activities.

o] Construction of a RCRA-compliant, multi-media cap over
the expanded Taracorp pile and a clay liner under all
newly-created portlons of the expanded Taracorp p;\.le.3

Q Development of contingency plans to provide remedial ?
action in the event that the concentration of #
coritaminants in ground’ water or air (lead or PM,o
(particulate matter greater than 10 microns)) exceed
applicable standards or established action levels, or
that waste materials or soils have become releasable to
the air in the future.

o Development of contingency measures to provide for
sampling and removal of any soils within the zone of
contamination described by the soil lead sampling to be
implemented above with lead concentrations above 500
ppm which are presently capped by asphalt or other
barriers but become exposed in the future due to land
use changes or deterioration of the existing use.

Following unsuccessful efforts to negotiate a settlement with the
Potentially Responsible Parties (PRPs) for remedy implementation,
U.S. EPA, on November 27, 1990, issued an administrative order,
pursuant to Section 106 of CERCLA, 42 U.S.C. § 9606, directing
certain PRPs to undertake the response actions identified in the
ROD. In issuing this Order, U.S. EPA made a number of findings
based on the administrative record for the Order before it,
including a finding that the release and threat of release of
hazardous substances from the facilities at the NL Site is or may
be presenting an imminent and substantial endangerment to the
public health or welfare or the environment.



None of the recipients of the Order notified U.S. EPA of its
intention to comply fully with the Order. 1In view of the failure
or refusal of PRPs to comply with the November 27, 13990,
Administrative Order, U.S. EPA decided to use Superfund money to
proceed with implementation of the remedy selected in the ROD.

The U.S. EPA has brought an action in Federal Court to compel
certain PRPs to perform the Site remedy and to collect penalties
for their failureé to comply with the 1390 Administrative Order.

U.S. EPA has commenced the Remedial Design (RD) for the NL Site
and has conducted early actions to remediate the contaminated
residential soil, beginning with the areas of greatest
contamination first, and the highly lead-contaminated battery
case material that was used as fill material.

Two revised decision documents termed "Explanation of Significant
Differences" (ESDs) have preceded this Decision Document and
Explanation of Significant Differences (DD/ESD). The first ESD,
signed on May 7, 1993, allowed for battery case material that was
contaminated with greater than 500 ppm lead but was not hazardous
per the Toxic Characteristic Leaching Procedure (TCLP) test foynd
at 40 CFR 261 Appendix II-Method 1311, to be disposed of at an®
off-site landfill rather than consoclidated with the Taracorp
pile, as originally specified in the 1990 ROD. The second ESD§
signed on January 27, 1994, allowed for disposal of residentia
soils contaminated w1th greater than 500 ppm lead and that are
not hazardous per the TCLP test at an off-site landfill rather
than consolidated with the Taracorp pile, as originally specified
in the 1990 ROD.

As a result of an action brought by certain PRPs and the City of
Granite City to enjoin U.S. EPA from conducting the remedy, U.S.
EPA agreed to reopen the public comment period for the
residential soil cleanup level to allow for U.S. EPA’'s evaluation
of all information that has become available subsequent to the
March 30, 1990 ROD. Accordingly, U.S. EPA released a Proposed
Plan and reopened the public comment period for the residential
soil lead cleanup level on October 14, 1994. The proposed plan
reaffirmed the 500 ppm residential lead soil cleanup level.
Public meetings were held on this matter on October 25 and 26,
1994. The Responsiveness Summary addressing comments received
during this comment period comprises Attachment 2 to this DD/ESD.
Additional provisions contained in the Proposed Plan that were
not in the 1990 ROD were to make a High Efficiency Particulate
Arrester (HEPA) vacuum available to residents in the cleanup zone
for interior house dust cleaning, and to remediate a truck lot at
1420 State Street to prevent possible lead recontamination of
nearby residential properties.

During U.S. EPA's remediation of battery case material, which
commenced in the spring of 1993, pumerous additional battery case
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locations were discovered. It is currently estimated that over
100 such locations exist with lead concentrations exceeding 500
ppm. Given this tremendous increase (1990 ROD cost estimates
were based on 18 locations) in volume of battery case material to
be remediated, U.S. EPA decided to reevaluate the excavation and
disposal remedy for the battery case material contained in the
1990 ROD and the subsequent 1993 ESD. The Proposed Plan for the
battery case material was combined with that for the Taracorp
pile and associated ground water contamination, which is
discussed below.

Starting in mid-1992, U.S. EPA changed its sampling protocols for
groundwater collection from the monitoring wells on the main
industrial area based upon current sampling protocols. The new
protocols better characterize ground water contamination-

The results of this sampllng and subsequent sampling indicate
that ground water downgradient from the waste pile contains among
other things, lead levels that greatly exceeded the federal and
state drinking water standards.

As a result, U.S. EPA reevaluated the remedy for the Taracorp
pile, selected in the 1990 ROD. U.S. EPA also evaluated 5
alternatives for remediation of the contaminated ground water.:
After conducting some additional gtudies in late 1994 regardin é
the treatability of the Taracorp pile and the likely success of
some dust suppression techniques during excavation/grading of the
pile, U.S. EPA released a Proposed Plan for the Taracorp pile,
the ground water, and the additional remote fill areas on
February 17, 1995. A public meeting on this matter was held on
March 6, 1995. The Responsiveness Summary addressing comments
received during this comment period comprises Attachment 3 to
this DD/ESD.

In the February 17, 1995 Proposed Plan, the following S
alternatives were evaluated for addressing the Taracorp pile and
contaminated solid materials at the Main Industrial Area:

1) Alternative M-A: Capping of the Taracorp Pile per the 1990
ROD;

2) Alternative M-B: Source Removal to On-Site Landfill and On-
Site Treatment of Material Characterized as Hazardous Waste;

3) Alternative M-Cl: Source Removal to Off-Site Landfill and Off-
Site Treatment of Hazardous Waste;

4) Alternative M-C2: Source Removal to Off-Site Landfill and On-
Site Treatment of Hazardous Waste; and

S) Alternative M-D: Source Removal with On-Site Sorting and
Treatment, Off-Site Recycling, and On- or Off-Site Disposal.

U.S. EPA has chosen to retain the capping remedy (Alternative M-
A) ocutlined in the 1990 ROD. The bases for this decision are
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cutlined below.

In the February 17, 1995 Proposed Plan, the following 2
alternatives were evaluated for addressing the remaining Remote
Fill Areas:

1) Alternative RF-A: Removing Remote Fill from Residential Areas,
Treating Remote Fill Characterized as Hazardous, and Capping
Remote Fill ‘in Alleys and Driveways; and

2) Alternative RF-B: Removing Remote Fill from All Remote Fill
Areas to On- or Off-Site Landfill and Treating Remote Fill
Characterized as Hazardous per the 1990 ROD.

U.S. EPA has chosen to remediate the remaining remote fill areas
with lead concentrations greater than 500 ppm and with paving
uses (alleys, driveways, parking_lots) by paving over these areas
instead of excavation and off-site disposal, as originally
specified in the 1990 ROD and the 1993 ESD. The bases for this
decision are outlined below.

In the February 17, 1995 Proposed Plan, the following 3
alternatives were evaluated for addressing the ground water
contamination: . '

1) Alternative G-A: Monitoring/Natural Attenuation;

2) Alternative G-B: Ground Water Containment by Pumping and
Disposing into the Local Publicly-Owned Treatment Works
(POTW) , and Monitoring and Natural Attenuation in the Remote
Fill Areas; and

3) Alternative G-C: Ground Water Containment Through a
Combination of Installing a Slurry wall and Pumping and
Disposing into the Local POTW, and Monitoring and Natural
Attenuation in the Remote Fill Areas.

U.S. EPA has chosen to contain the ground water contamination at
the Site through pumping, treatment, and discharge to the local

Publicly Owned Treatment Works. The bases for this decision are
outlined below.

STAT F ON OF 500 PPM RESID IAL SOIL
CLEANUP AND G R DY FOR THE TARACORP PILE
A. Residential Soil Cleanup Level

The March 1990 ROD specified a 500 ppm cleanup level for lead in
residential soil, based on the information in the administrative
record at the time. Based on all of the information in the
administrative record, including new information received after
March 1990, U.S. EPA retains the 500 ppm cleanup level for lead
in residential soil. EPA made its decision to retain the 500 ppm
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cleanup level by using the nine criteria as required by CERCLA
and the NCP, by evaluating the cleanup options based on all the
available information and studies, guidance, and by studying the
risks at the Site by using a computer model. The computer model
is known as the Integrated Exposure Uptake Biokinetic (IEUBK)
Model for lead in children, version .99d, designed to predict
risks from lead. This was used in conjunction with the data
~available from the 1991 Illinois Department of Public Health
(IDPH) blood study. The 1991 IDPH blood study supports retaining
the 500 ppm residential soil lead cleanup level.

The bases for this decision are provided in Attachment 4 to this
DD/ESD and are summarized below:

1. Consistent with the July-14, 1994 "Revised Interim Soil
Lead Guidance for CERCLA Sites and RCRA Corrective
Action Facilities" ("July 1994 Guidance"), U.S. EPA has
taken and will continue to take a "global" or multi-
media approach to addressing the lead contamination at
the NL Site. The primary sources of lead at the- Site
are interior dust and soil. The dust and the soil are
the prlmary exposure pathways of lead to the childr

in the vicinity of the Site. 1In addition, soil lea is
the primary contributor to interior dust lead in th
vicinity of the NL/Taracorp smelter. U.S. EPA’s
“cléanup goal is to 1imit exposure to lead such that a
typical pregnant woman or child or group of similarly
exposed children would have an estimated risk of no
greater than 5% probability of exceeding a blood lead
level of 10 ug/dl. 10 ug/dl is a level of concern for
increased potential of health risks. The level of
concern is for a population’s blood lead levels and not
meant to imply that it is a threshold for an
individual’s lead-induced effects. The level of
concern is a scientific judgement that may have
important public health implications, but not meant to
imply the biological effects do not occur at lower
level of exposure. 1In conjunction with evaluating
studies and reports in the Administrative Record, U.S.
EPA used the IEUBK Model to determine the appropriate
soil lead cleanup level. The IEUBK Model is designed
to predict blood lead concentrations for children given
various concentrations of lead in the environment.
Running the IEUBK Model using both site specific data
as well as data compiled from comparable smelter sites
(known as "default" values in the IEUBK Model) yielded
a range of protective residential soil lead cleanup
levels from 340 ppm to 480 ppm.

-

2. Using the nine criteria as required by CERCLA and the
NCP, U.S. EPA selected a soil lead cleanup level for
the Site of 500 ppm. Although this cleanup level is
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slightly higher than the range determined from use of
the IEUBK Model, this cleanup level is fully
protective. First, 500 ppm is a rounded value which
represents the high end of the protective soil lead
values predicted from the model using site-specific
values instead of default values. Second, the IDPH
blood study, even with its inherent limitations,
indicates that soil lead levels in excess of 500 ppm
can be associated with unacceptably high blood lead
concentrations in the community. Third, based upon
rough cost estimates, lowering the residential soil
cleanup level from 500 to 400 ppm will cost
approximately 45 to 55% more, and, hence, may be
considered less cost effective.

Additional measures will -be taken beyond soil
remediation to 500 ppm lead to assure that the selected
remedy is protective. These additional measures are:

a. Continue to work with IDPH and other agencies to
address interior and exterior lead-based paint at o
residences where soil remediation is required. .
all instances, every effort will be made to -
address deteriorating exterior lead-based pai
prior .to.soil remediation in order to prevent i
recontamination of the soil and thus protect the
remedy. These concerns were expressed in comments
received during the public comment period, and
this procedure was followed by U.S. EPA during
previous remediations of residential soils at the
NL Site;

b. Encourage the local community to work with local
health providers to implement an ongoing lead
exposure reduction program;

c. Provide a HEPA vacuum and proper training in its
operation to residents whose yards are remediated
in order to clean up interior house dust; and

d. Remediate the truck lot at 1420 State Street to

: prevent possible lead recontamination of nearby
regidential properties. Additionally, U.S. EPA
will inspect other areas in the immediate vicinity
of the main industrial area to identify and
remediate, if necessary, any additional
significant sources of lead dust.

Consistent with the consensus of the experts for the City of
Granite City, the PRPs, and U.S. EPA, residential soil
remediation will have long-term benefits (years) for the
community, including future residents, and may have short-
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term benefits (months) for the current residents.

B. Capping the Taracorp Pile

The discovery of ground water contamination exceeding federal and
state drinking water standards associated with the Taracorp pile
prompted a re-examination of the capping remedy for the Taracorp
pile that was selected in the 1990 ROD. After conducting a
supplemental Feasibility Study and several additional studies
regarding the treatability of the Taracorp pile and likelihood of
success of conventional dust suppression methods during
excavation of the Taracorp pile, U.S. EPA has chosen to retain
the capping remedy outlined in the 1990 ROD.

The bases for this decision are as-follows:

1. The cost differential between capping and the least 2
expensive pile removal alternative is approximately $30
million; N

2. Conventional dust suppression methods did not contr

lead dust to acceptable levels during test trenchingéin
the Taracorp pile; therefore, a more sophisticated =
system of dust suppre;;gcn will likely be needed to
‘achieve the National Ambient Quality Standard for lead
during pile remediation. Given this factor, capping is
the preferred alternative, involving the least
potential for dust generation;

3. Once implemented, capping of the pile will be
essentially equal to removal in terms of prevention of
direct contact with and inhalation of contaminants from
the Taracorp pile;

4. Although removal of the Taracorp pile will provide
superior protection to capping in terms of reduction of
ground water contamination, capping of the pile will
greatly reduce infiltration and leaching of
contaminants from the pile; and

5. There are no known drinking water users of ground water
downgradient from the Taracorp pile/main industrial
area of the Site. 1Illinois EPA and U.S. EPA conducted
extensive surveys to verify this fact. Drinking water
in the area of the Site is obtained from the
Migsissippi River.

At this site, the additional $30 million for removal of
the Taracorp pile will only increase the potential for

generation of dust during its implementation, and thus

possible recontamination of remediated residential
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vards near the pile. Second, the cap will greatly
reduce groundwater contaminimation due to significant
reduction of infiltration and leaching through the
pile. Hence, little additional benefit would be
realized from removal of the Taracorp pile as opposed
to capping of the pile. '

The liner, without a leachate collection system, under the newly
expanded portions of the Taracorp pile will be retained from the
1990 ROD. The liner will retard contamination from entering the
ground water, and the cap will retard infiltration through the
waste material. Since the Taracorp pile extends up to ten feet
below grade, the cap alone may not serve as a full containment
system. Accordingly, the ground water collection system will
serve the purpose of a leachate collection system. Additionally,
in response to public comments-regarding the effectiveness of the
ground water containment system, a contingency plan is being
added to the ground water remedy to require a reevaluation of the |
ground water remedy and further remedial action, if necessary, in
the event that the cap is not effective in allowing the ground '
water standards to be attained via attenuation in a reasonable
period of time.

4
. k4
SUMMARY OF SIS OF N ALUATT CRIT %

o o - e .
The following evaluation of the nine criteria conducted pursuant
to the NCP supports U.S. EPA’s determination that the 500 ppm
residential soil lead cleanup and the capping of the Taracorp
pile are appropriate remedial actions.

1) verall P i : n _Health vi men

Levels of protectiveness for the residential soils were selected
by using the IEUBK model and evaluation of the nine criteria in
accordance with the NCP and CERCLA and are based on a site-
specific analysis of the data for Granite City and surrounding
communities, including consideration of the results of a blood
study conducted in the site area by the Illinois Department of
Public Health. The 500 parts per million cleanup level for lead
in residential soil will eliminate inhalation and ingestion of
lead .in soil at concentrations above levels which may present a
risk to public health.

Regarding the Taracorp pile, capping will effectively eliminate
inhalation and ingestion of lead from waste materials in the
pile. Once implemented, capping will also eliminate the
generation of lead dust from the pile. Further, capping will
significantly reduce the amount of water infiltration into the
pile and, thus, the amount of leachate generated from the pile.
The liner under the newly generated portions of the capped pile,
or cell, will also greatly reduce the impact of the contaminants
from the pile to site ground water.
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2) Complian with State and al R ti ARARS

There are no specific Applicable or Relevant and Appropriate
Regulations (ARARs) for lead in residential soil (CERCLA Section ——
121, 42 USC 9621, and the NCP). The S00 ppm lead cleanup level

‘for residential soil, and provisions to provide a HEPA vacuum to
residents and to address paint contamination within the site

area, were selected by using site-specific factors, the IEUBK

model and evaluation of the nine criteria in accordance with the

NCP and CERCLA.

The cap for the Taracorp pile will comply with all applicable
Resource Conservation and Recovery Act requirements, and dust
control measures will be implemented during remedial activities
to within the National Ambient Air Quality Staridards and to
prevent recontamination. e

The SLLR pile and the associated contaminated soils from the
industrial area will be consolidated with the Taracorp pile.
Because the SLLR pile and the contaminated soils comprise
continuous zone of contamination created by site operations, the
newly created portion of the Taracorp pile is not a new unit
subject to full RCRA regulation pursuant to 40 CFR Subpart L fdr
Waste Piles or Subpart N for Landfills.

Both the Taracorp pile and the cell will utilize a RCRA-compliant
Subtitle C cap to reduce the direct contact/ingestion threat, air
emissions and infiltration of water through the waste material to
protect the groundwater, and the newly created portions will be
provided with a liner for additional protection against leaching
and as a barrier to furthér protect the groundwater.

Proper long-term operation and maintenance of the pile will be
instituted.

—

The ground water extraction system to be placed near the pile
will serve as a "leachate collection system", to collect
contaminated leachate emanating from the pile, and newly created
portions of the pile. Groundwater monitoring in the area will
serve to evaluate the remedial action and verify the
effectiveness of the collection system. A contingency plan will
provide for reevaluation and, if necessary, further remedial
action for the ground water in the event that the cap is
ineffective in reducing the quantity of leachate to levels that
will allow the ground water cleanup standards to be achieved
within a reasonable period of time.

Institutional controls such as site access restrictions,
restrictive covenants, deed restrictions and property transfer
restrictions will be lmplemented for the lndustrlal area to
assure that the remedy is effective.

It is impracticable to retrofit the more highly contaminated
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existing pile with either a liner or leachate collection system,
and the newly expanded portions will add very little to the
existing potential for leachate generation since U.S. EPA is
planning omrputting waste material with much lower average lead
concentration in a cell next to the existing Taracorp pile which
has a much higher lead concentration. As stated above, there
will be a liner under the cell. However, there will be no liner
under the Taracorp pile because the pile is large, very dense and
some of the wasté is below grade; hence, it would be impossible
to place a liner and leachate collection system under the
existing Taracorp pile without physically moving it. As
described below, it would not be cost effective to move the pile.
Movement of the pile would also increase the potential to
generate dust and recontaminate nearby residential properties.

3) ucti Toxici 114 or Volum T m

The selected remedy does not call for treatment of the
residential soils or the waste materials in the Taracorp pile.
However, cleaning up residential soils to 500 ppm lead will
eliminate the toxicity, mobility and volume of lead-contaminated
soils which pose an unacceptable health risk to children in th
site area. Likewise, the cap on the Taracorp pile will reduce
the mobility of the lead in the Taracorp pile by providing a
barrier to both infiltration into and release of lead dust fro
the pile. =~~~ =~ oo erT o '

4) Short-Texrm Effectivenessg

Residential soil remediation will have short-term benefits (i.e.,
months) for the current residents. The removal of the most
highly lead contaminated soils first will eliminate the exposure
of children to lead in residential soil at the site at
concentrations that pose the highest health risk to children.
U.S. EPA presence in the community has had a positive impact with
respect to making residents aware of the dangers of lead.

Implementation of the residential soil cleanup will create the
potential for releases of lead dust to the air on the very short
term. This potential will be eliminated by the use of effective
dust control measures. These measures have already been
effective during the remediation of approximately 50 residences
which have been completed thus far. Air monitoring results
during these cleanups have indicated that lead air emissions were
well within the applicable standards on every occasion.

Residential soil cleanup will also slightly increase truck
traffic and therefore create the potential for increased traffic
related accidents on the very short term. This potential
increase is not significant given that Granite City has
considerable truck traffic in the site vicinity due to many
currently operating industries, including a large steel mill. 1In
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addition, procedures in place during the cleanup of approximately
50 residences completed to date have resulted in zero traffic-
related accidents. These procedures will continue to be
implemented during remaining residential soil cleanup activities.

Placing of the cap on the Taracorp pile along with pre-capping
grading activities will create the potential for dust generation
and runoff from the pile. Runocff will not be a significant
problem since site runoff pools in low spots and does not leave
the site.

Dust generation is of great importance to U.S. EPA, and dust
control measures will be implemented to control dust emissions to
acceptable levels, both for attainment of ARARs and to prevent
recontamination of nearby residences which have already been
cleaned up to 500 ppm lead. If- initial dust control measures,
such as wetting with water, are not effective, work will be
halted and more sophisticated measures will be taken. It should
be noted that the potential for dust generation is much less for
capping the pile than for the pile removal/recycling options
researched in the Second Addendum to the Feasibility Study.

5) Long-Term Effectiveness : %

The residential soil and pile remediation will have long-term ;
benefits (i.e., years) for the community, including future
residents. Both the residential soil cleanup and capping of the
Taracorp pile will be effective in the long-term because removing
soil in excess of S00 ppm will permanently address the exposure
of children to lead in residential soil at the site at
concentrations that pose d& health risk and capping the pile,
along with the required operation and maintenance of the cap,
will prevent the generation of airborne lead from the pile and
ingestion of lead in the pile and will significantly reduce the
infiltration into, and thus the leaching of lead from, the pile.
This, in conjunction with the ground water remedy described
below, will provide an effective long-term remedy for site ground
water contamination.

6) Implemepntability

The fésidshtial soil cleanup and capping remedies both utilize
proven technologies that are readily implementable.

7) cost

The cost of cleaning up to 500 ppm amounts to remediating
approximately 1300 residences. The cost estimates range from
$15,000,000 to $42,000,000. The higher cost estimate is based
upon actual costs incurred to date during the period where the
U.S. EPA was subject to a court proceeding for a Temporary
Restraining Order (TRO) brought by the City of Granite City. The
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$42,000,000 cost estimate was prorated for all work and is not
considered to be representative of normal operations due to
excessive mobilization and demobilization costs and startup and
shutdown periods brought about by the TRO proceedings.

The cost of cleaning up to 500 ppm is greater than that for a
higher cleanup level. This additional cost ig justified since
allowing higher lead levels to remain at site residences will
simply not provide adequate protection of human health. The
bases for the selection of the 500 ppm cleanup level are outlined
in Attachment 4 and the preceding section of this DD/ESD.

The cost of capping the Taracorp pile (approximately $4.8
million) is significantly less than that for the cheapest pile
removal scenario (approximately $34.6 million). Given the fact
that capping provides overall pretection of human health and the
environment, cost was a strong factor in selecting capping for
the Taracorp pile.

8)  State Acceptance

Ag was the case with the March 1590 ROD, the Illinois €§
Environmental Protection Agency fully supports the 500 ppm
residential soil cleanup level, as well as U.S. EPA’'s decxsxon?to
cap..the Taracorp pile. . . e~ =

9)  Community Acceptance

After personal visits by U.S. EPA employees with at least 400 of
the residents in the cleanup area (approximately 1300 residences
will require cleanup using a 500 ppm lead level), it is clear
that the majority of these residents support the 500 ppm soil
cleanup level. The support is overwhelming in the areas
immediately adjacent to the Taracorp property. This support is
evident in the transcript of the public meetings for the
residential soil cleanup level, the petitions signed by residents
opposing the Granite City government’s (City’s) attempts to halt
cleanup activities in the residential areas, and the fact that a
significant number of residents travelled to Benton, Illinois
(two hours away) to attend a court hearing and register their
opposition regarding the City’s efforts to halt the residential
cleanups. The City of Madison, Illinois signed an access
agreement to allow U.S. EPA to clean up the city easemer.z area of
properties to which the resident granted access to U.S. EPA to
clean up the residential soil. The City of Venice, Illinois has
been fully cooperative in granting U.S. EPA access for
residential cleanup activities. By contrast, the City of Granite
City alone has strongly opposed U.S. EPA’‘s efforts to clean up
residential soil.

Regarding the Taracorp pile, the community is not clearly for or
against capping the pile. 1In the-past (1990), based on public
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comments received, the majority of people in the area wanted the
pile removed from the area; however, interest in the pile issue
has fallesgpoff dramatically, as evidenced by the low attendance
at the pub¥ifc meeting for the proposed remedy for the pile and
the submission of only five public comments on the matter. Given
the low level of input on the pile remedy during the public
comment period, it is difficult to gage the public opinion on
capping. Individual conversations with residents have revealed
that many of them would still like the pile removed, but many
have also changed their mind to support capping when they became
aware of the $30 million cost differential between capping and
pile removal.

In accordance with Section 117(c) of the Comprehensive
Environmental Response, Compensation, and Liability Act, as
amended (CERCLA), and consistent with Section 300.435(c) (2) (i) of
the National 0il and Hazardous Substances Pollution Contingency
Plan (NCP), U.S. EPA has determined that the changes to the-
remedy constitute a significant change to the remedy required
the March 30, 1990 ROD. The changes, however, are not a
fundamental reconsideration of the basic remedy selection on
which comment was taken. This ESD pertains to the changes
discussed below.

A. Remote Fill Areas

After review of the February 1995 Second Feasibility Study
Addendum, the Proposed Plan, and comments received during the
public comment period, U.S. EPA has chosen to remediate the
remaining remote fill areas with lead concentrations greater than
500 ppm and with paving uses (alleys, driveways, parking lots) by
paving over these areas ingtead of excavation and off-gite
disposal, as originally specified in the 1990 ROD and the 1993
ESD. All other remaining remote fill areas with lead
concentrations exceeding 500 ppm (i.e., residential lots) will
still be excavated, subject to the current practice of limiting
excavation depth to three feet, and disposed of off-site. The
bases forsthis difference are as follows:

1. U.8. EPA has already remediated or is currently
remediating all of the most highly contaminated remote
fill areas that have been identified to date, with only
one exception in Venice on Slough Road,

2. The number of remote £ill areas to be excavated has

escalated from the 1990 ROD estimate of 18 to the
current estimate of over 100, and
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3. Given this nearly fivefold increase in the number of
locations to be remediated, it is not cost effective to
continue excavation and off-site disposal of the
remaining remote fill areas with paving uses. Paving
and maintaining this surface cover will provide
adequate protection from ingestion of battery case
materials and surrounding soils in these alleys,
driveways, and parking lots with scattered
contamination and lead concentrations that do not
greatly exceed the 500 ppm lead cleanup level.

Any remote fill areas with paving uses that are newly identified
after signature of this DD/ESD and with a lead concentration
greater than 500 ppm will be reviewed on a case-by-case basis to
determine whether paving or excavation is appropriate. ' Such
areas may include areas that are—uncovered by intrusive
activities (e.g. utility excavations) in the future.

B. Ground Water *

After review of the February 1995 Second Feasibility Study
Addendum (Second FS Addendum), Proposed Plan, and comments
received during the public comment period, U.S. EPA has chose
contain -the ground water contamination at the Site through

- » Fa
pumping, treatment, and discharge to the local Publicly Owned :
Treatment Works. The bases for this difference are:

1. The ground water remedy is linked to the capping remedy

for the Taracorp pile and basically will serve as a
leachate collection system, ensuring that the capping
remedy is effective in the long term.

2. Natural attenuation alone is unacceptable because it
does not meet ARARsS and will not be acceptable to the
Illinois EPA; and

3. Given that there are no downgradient users of drinking
water in the site area, the additional cost of

implementing a more elaborate remedy cannot be
. justified.

As part of the selected ground water remedy, further downgradient
ground water monitoring will be needed to determine the extent of
the ground water contamination plume, and the cost estimate in
the Second FS Addendum will be adjusted accordingly if more than
four pumping wells will be necessary to contain the plume.
Additionally, provisions for shutting off the containment system

will be developed (e.g., if ARARs are achieved at the point(s) of
compliance).
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Paving of ‘J@mote fill areas that exceed 500 ppm and have current
paving us€s (i.e. driveways, alleys, and parklng lots), along
with operation and maintenance of the paving surface, wlll
provide overall protection of human health by providing an
effective barrier between the battery chips and the receptor
(children) .

Containment of the contaminant plume, in conjunction with the
fact that downgradlent users are all drinking city water obtained
from the Mississippi River, also provides overall protection of
human health and the environment.

— e —— —

2) mpl i wi a

There are no ARARs for remediation of lead contaminated soil ané I/A
battery chips; however, the battery chip remediation program il g
congistent thh all applicable U.S. EPA guidance. .

Containment of the contaminated ground water will meet ali

The selected remedy does call for treatment for some of the

remote £ill areas and will reduce the mobility of lead from the -
fill which pose an unacceptable health risk to children in the

site area. —

For those areas which will be paved, instead of off-site
disposal, paving will reduce the mobility of lead.

Likewise, containment of the ground water plume will halt the
migration of the plume and reduce the volume of contaminated
ground water, and the extracted ground water will be treated, as
necessary, prior to discharge to the POTW.

4) Short-Term Effectiveness

te fill areas with current paving uses will present
1 for producing lead dust than removal. Even so,
measures, which have been very effective during
battery chip removal actions, will be used to control lead dust
emissions to within applicable gtandards.

Ground water is currently being monitored and there are no known
users of the ground water for drinking purposes. The monitoring
system will evaluate the plume characteristics on the short term.
Ground water contalnment presents minimal potential for short-

term impacts.
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5) L - iV

This remedy utilizes permanent solutions to the maximum extent
practicabl¥% for the Site. The long term exposure will be
eliminated™for the remote fill areas.

Ground water will be contained to eliminate migration of lead.
U.S. EPA and IEPA believe that the remedy remains protective of
human health and the environment and is enhanced by addressing
ground water contamination that was not previously discovered.

6) m m abili

Both paving of remote fill areas with current paving uses and
ground water containment are proven technologles that are readily
implementable. = -

7)  Cost

Paving of a portion of the remote fill areas as opposed to
excavation will be more cost effective. The current cost

estimate for completing remediation of all remote fill areag i
$18,000,000. The increase in cost for remediation of remoté £
areas is due to the increase in the number of these areas tha
must_be remediated as compared ta.the estimates in the 1990 R

Ground water containment and monitoring will cost approximately
$3 million. This remedy is cheaper than the other remedies
considered in the proposed plan and is more cost effective.

8)  State Acceptance

As was the case with the March 1990 ROD, the Illinois
Environmental Protection Agency (IEPA) fully supports the
remedies for the remote fill areas. IEPA also supports the
remedy for the contaminated ground water at the site.

9) Community Acceptance

No comments were received regarding paving of remote fill areas,
so it_is hard to gage community acceptance of this minor change
in the remedy. Few comments were received regarding containment
of the ground water plume. The comments that were received
indicated a split opinion on containment versus attenuation only.
Concerns were also raised regarding the cost estimates for ground
water containment in the Second Feasibility Study. These
comments are addressed in the Responsiveness Summary Regarding
the Taracorp Pile, Remote Fill Areas, and Ground Water, which
comprises Attachment 3 to this DD/ESD.
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.8, ata lutrinsle Pastors” (lnternstiosal Conforense ea Load and Other Trace Substances)
118, 08/04/92 | Marcws, A. | Promtsting: “Compasstive Appreaches o Superfmnd Shs Assccsments for Young Childven Rupesed to F <]
Lond” (Pvosesdings: Bavisenssentel Gooshemistry and Healll) .
116. 1nm Wassormen | Jowmal Astiols: “Tndupendent Bifosts of Load Buposum and lren Deficlency Assmis ea 10
,0,ad Duvelspmmtal Outsoms &t Age 2 Years® (Jousmal of Pediatrios)
1" 1220892 | IDFH Madisen County, Guenils Cly, IL; Load Buposuss Siady (Drafl) 19
118. 1993 Districh, Jousnal Astish: "Ths Develapmental Cunseguences of Low to Modorute Pranstal and Postnstal Lead [
K., ool Bapesure: latelisctanl Atalnment is e Clnclanatl Lead Study Cubert Rellowing Schoel Batsy®
(Nourcteniosl. Tesmtol)
119. 0”3 ATSDR/US | Teniselagical Prefils for Load 33
DHHS
120. O3 | Befl,N., et | Joumal Astisls: “Deslining Bloed Lead Lovels aad Cognltive Changes in Moderatsly Load-Poisensd [ )
ol Childven" (Jousnal of he Amerisen Modisel Asssslstion)
12t. oviANs | T. Leng, Lattor vo: Roquest for ATSDR’s Revisw of the Mulil-S0te Leod Buposwss Study ]
D
1. 06/00/93 Prank, A Poar Roviow Commat Fesms o ATSOR sx: (1) Load and Codming Buposuse Stady; (2) Load ]
Enposuss Sindy, Madison County; and (5) Managemant of Children wih Stightly Blovated Bivod Lead
Loveb
1. s OERR/US | Usben Soll Lead Abstemant Demanstration Projost, Velums 1: lategrated Repest (Review Dralt) 199
. BPA (EPANOUAP-93/0010)
ﬂ.‘ o ORRR/U.S | Usban Soll Lead Abstasment Desscustration Projest, Velume 2: Doston Report (BPA/NOVAP-93/0016) 0 ]
.BPA . .
128. .1/, ;] OERT/US Urben S0l Lead Abstement Demonstration Projost, Velnms 3: Seliimore Report (BRPAMONAP- L)
.EPA 9390t c)
126. o0 OBRR/U S Ubas Boll Load Abstoment Demonstration Prejoct, Velume 4: Clacianstl Repert (BPANOAP- m
. BPA 7N




177, ornm Loadergen, Pees Roview Consment Forms w0 ATSDR re: (1) Lead aad Codmium Exposure Study; (2) Lead 16
[ R Exposure Study, Madison County; sad (3) Massgement of Children with Siightly Elevatod Blood Lead
Levels .
128. 1994 Marcws, A. | Publication Bxcorpt: “Estimating the Contribution of Lead-Based Paint 00 Soll Lead, Dust Lead and 12
and Bliss, Chilihvood Blood Lead” (Lead in Paist, S0il and Dus)
R
129. 02/94 IDPH Madison County Lead Bxposure Swdy; Oranite City, IL 256
130. 02/9%4 OERR/U S Cuidence Masual for the Integrated Exposure Uptake Blokinctic Model for Lead in Children 256
. BPA (Publicstion 9785.7-081)
131. 129 Holmes, H. | Jourmal Asticle: “Oetting the Lead Out” (Garbage) with reaponses 1]
and Broea,
| B
132. 03/09/94 | Sigp, D. Jowrnal Article: “Probe Finds Brrors, but No Misoconduet ia Work by Lead-Poisoning Rescarcher” 1
(Wall Swoet Jowrnal)
133, 03/23/94 | OSWER/U. | Memorsndum re: Trasamitial of Guideace Masusl for e lstegratod Exposure Uptake Bickimetic 2 Var
9. BPA Model for Load in Childvon sad IBUBK Model, Version 0.9%
134, 04/84 Rabinowitz, | Jowmal Article: *Veriability of Blood Lead Concentrations During Iafancy® (Archives of 4
M., aal Bavircamentel Health)
138. 05/23/94 Marcus, Commeate oa Madison County Lead Pxposure Stady 3s
A, cad
136. 05/24/9% | P.Vaa Lotter 10 J. Lumgkin, IDPH, re: U.S. EPA Comments an the Drafl Lead Exposure Stady 1 ). Lumpkis,
Lecwwen, IDPH
USs. EPA
137. 06/94 ATSDR Report: “Muhisite Lead and Cadmiven Bxposure Study with Biological Markers incorporsted” (Drafl) 256
138. 06/3/9%4 | Voa Paper: “Roducing Chilivrea's Blood Lead Levels ot the Buaker Hill Superfund Sise in Northern idebo, 23
Lindem, 1. USA Thwough Health Intervention and Soil/Dust Sowsce Control Measures® (1994 Intcrmstional Lead
Abstcmaent snd Romedistion Coaferemce)
139. 06/15/94 3. Siegel, Lottes re: Draft Lead Exposure Stedy 1 D. Webb,
U.S. BPA IDPH
140. 07/14/94 1 OSWER/U. | Messorsadum re: Revised Interim Soil Lead Ovidence for CERCLA Sites and RCRA Cosrective 25 US. BPA
S. BPA Action Pacilitics (OSWER Directive #9355 4-12)
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Mamovendum ro: Culdance en Reckiontisl Lend-Bused Puint, Lead-Contaminsted Dust and Lesd-

8. BPA Costuminsted Soll
142, V2194 | Dredy, D., Journal Astisls: “Biosd Lend Loveh in s U8, Papulstion® (Jeurnal of tho Americen Modical 7
dad. Asssciation)
I 143, aN7198 | Celdmen, Biberial: “Chilihosd Lead Polssning in 1994° (Journal of he American Modical Association) 2
L.sad
Cure, 1.
144, oIee | Mk, J., Journal Astisls: “The Declins in Dised Load Loveh ja the Unitod States” (Journal of the Americen ]
dd. Modisal Assscintion)
143. 10/04/96 | A.Marcws, | Proliminery Asscosment of Dote from @ Madisen County i cod Study and Implisstions for . ]
US. BPA Remedistion of Load-Contaminsted Soll
146. 1291 Ver. Jourmal Astisive: “Chemisal Specistion sad Bisavallibiily” (Proccodings of the Symposium en e 1 %
Bicevelsbillly end Distary Bnpasurs of Loud Vobame 3)
147. 19%0 Crooes, Jouranal Artisls: *Detorminagion of Nuasbirs of Lesd-Bapesed Women of Chilliboaring Age and 4
A, ad Progasst Wesmn: Aa lntegrated Summary of & Repert to the U.8 Congress an Childhond Lead
Poisanisg”® (Baviron. Health Pornpoctives)
148. 10714/% | US. EPA Propossd Plaa NL lndustrise/Tarscory Superfend She, Granite Clty, Biinels [
149, Anticle: “"Wihy Glass is & Gesd Hoat for Hamardous Waste® 4
150. Burdened Cost Breskdowns 9 Dispose of Nea Hasardous Material Versms Leaving Material e 1
Tasucosp Sleckplic
151 Craghs of Soven Addhionsl Lons 7
152. D IDPH Sandard Form for Obtalning Bavircameatel Samples 1
193. B. Beudicy, | Leter se: U.S. EPA’s Comments on the Decemsber 1992 Sempling Ares Boundary Deflakion Swdy | Q. Lis,
US. BPA USACE
AN, Wizsea, B. | Repert: “Sosiety for Baviropmentel Geschamistry and Health ‘Luaed in Soli' Task Force ns
* ead Daviss, | Recommendod Guidclincs® (DRAPT)
B., ofs.
15S. Fester Report “Sclection of Costrol Technelogies for Remedistion of Lead Batiery Recycling Sites® 141 US. BPA
Wheeler
Bavircapoa
oe, Imec.
11
hd



156. US. EPA Antlsls: “Teshnslegy t» Chomn snd Bopareis Besbn Batiery Casing en 80" (Buperfund Repert) 1
197. US. EPA U.S. BPA/ 5 Dust Sempls Proparstion Flow Chat 4 Pile
158. 12731712 | MNetloasd Aasuel Repont for e Plscal Year Bading Decamber 31, 1912 12
Load
Compeay
199. 1983 Amerisen Enserpts from: *Selscted Propersties of Puse Metals® (Metals Mandbock) 3
Society fer
Motnks
160. 1988 US. BPA Teble: Summary of Lowsest Obssrved Bffost Lovels for Load lnduced Hoolh Bffects ia Childran and 4
Aduln
161. 1991 Dlushak, P. Asticls: “Custre-lntostinel Absssption of Lead in Childsen end Adulis: Overview of Bickegical and 18
Biophysics-Chamical Aspects® (Chamical Spevistion and Bloevallebilly)
162. 04090 | ). Clwk, Telophene Record re: Lead Reduction in Soll frem Uss of Lime or Phosphate 3 W. Buck,
US. EPA Universky of
Miincls
163, 04/20%0 | US. EPA Antiols: “BPA Draft Load Pelbstion Pina Calls for Tougher Alr Bsissians Lows® (Inelde BPA Woeekly ¢
Reper) . .
164. 0650 | Syrecess Texivological Profiis fer Lead 207 U.9.EPA/US
Rescarch DHHS/USP
Corporstion HS/ATSDR
165, 0§/21/% | Us. Memevendush re: Cleanup Lovel for Lead in Oromadwater L} P. Tobis,
BPAJOSW US. BPA
BR
166. 02790 | US.BPA She Costingeacy Measures Calcnlstions 1 Plils
167. OWM/I0 | 8. Sicgel, Letter se: Reviesd Gussestor Waste fn List w/Updated Informstion cn Several PRI 18 D. Reis,
US. BPA Sidley &
Yk Autin
4. | wim | o Letters re: Propessd Ousiasicn of Tiling Discing Prem the Ruston / Tacome RVPS s IR vem,
and Haking, US. EPA
11/06/90 | Dechel
12
r ¢ [






Puager: “N.L. Teracorp Superfund Sk Lead Claan Up: A Justifisbie Approach® (256 Conferencs on
-d Trace Substences in Bavironmental Heallh)
Taspeff, C.
193. 0513091 P.Vm Mamersndum ro: Reviow of he Final Drak Quallly Assurance Project Plan for e US. BPA 7 s Q. Curtls,
Losweram, Suppert of he ATSDR Mubistate Lead Enpesure Siudy U.S. EPA
US. EPA
184, 06/01/91 | 9. Bear, Lemor re: [EPA’'s Camments ea Go Drafl Scepe of Survioss 2 B. Dradicy,
IBPA U.S. BPA
188. 049 8. Beer, Letter re: Use of Stninioss Steel During Menhering Well Coanstyuction 1 B. Dradivy,
| IBRPA U3S. BPA
196. 07191 | IDMH Pact Shost: “Crapits Clty Heavy Motal Enposure Study* 2
187. 07/01/91 | P. Mushak, | Indopendent Sciemtific Review of: (1) the ROD w/Agpeadion A sad B; (2) NLI's Respoase o lhe 10 A. Held,
ROD; (3) Refevant Data From the RI/FS; and () the IBPA’s 1962 Bioed Lead Study U.s. DOJ;
8. Sicgel,
snd R. Bliss,
USs. BPA
188, 071089 | R Latter re: the Stant of Healh Studics in Madison County 2 B. Bradivy,
Kimbrough, US.EBPA
IBHR
189, 07/15/91 Weldman, Journal Article: "Lesd and Your Kide® (Newswesk) 18
8. - .
190. 07/15/9! P. Vaa Letter re: U S. aruc.---u.«munu&wmuq 4 1. Lybasger,
Leswwen, USDHHS/US
US BPA PRS/ATSDR
191. 0116M1 Hydrometri Report "Work Plan for Eacavetion end Removal of Resldcntial Solls: Bast Helens, Montane® 109 ASARCO
cs, Inc. Iac.
192. 02291 | 8. Beer, Letter re: Excavations ot the St. Lowis Recycleors Poclllly w/Atachment 2 B. Deadiey,
IRPA ‘ US. BPA
193. 0123’ 8. Buer, Latior re: Ageacy Contacts 4 T. Long,
IEPA DPrH
194, 071724/ P. Vm Meonorsndum ro: Roview of Ge Final Dralt Quality Assurance Praject Plan for the U3, EPA 7 2 Q. Curtis,
Locwwen, Support of the ATSDR Mubtistate Lead Expovere Seedy US. EPA J
US. BPA

14



Menersadum o: Bavironmentel Sampling in Madisen County

Memersndun rv: Bavirenmeatel Sempling Protocels far he ATSDR Tri Siats Baviseamental / Dlood
Matal Seudy

198. 082291 | K. Hegg, Cover Lotter Trasemitting e Chomical Dete Aoguishion Phae 1 B. Dradfiey,
Woedwerd- Us. BPA
Qyde
199. 082891 | D. Ulirich, Memerendum re: Asalytical Suppest for the Mublistats Lend Exposure 2 P. Reed,
US. BPA U.s. BPA
200. 08/29/91 R. Blias, Mamersndum ro: Dest snd Drinking Water Sampling Protocols for Pb Exposure 2 P. Ve
U.8 EPA Leswewsn,
Us. BFA
I 0. ol DM EDPH Lood Expesurs Study Purtivipent Consent Ferm 2
202. [ | B Lattes Ferwarding Attached Plnal Sceps of Servicss Repert 1 B. Dradiey,
Petarsca, US. EBPA
USACB
208, oviim US. BPA Quallty Assurance Project Plan for U.S. EPA / 7 Suppent of he ATSDR Muhistate Load BEnpesuse 5
Sindy
200, owiast | us. Casmaen Sentingo v. The Sherwin Williams Compeny: Afidavit of Howerd hiicke M
District
Coun for
e Dist. of .
__‘v P
208. oMIssl | US. BPA Quallly Assursace Project Plan for U.S. EPA / 5 Suppont of Ghe ATSDR Mubistate Lead Expestve n
Sdy
206. ol | 1. Letter re: the Atiached FAX Tranamalssion Prom a IDPH Costractor Conceraing the Lood Suudy s T. Long,
Lybarger, IDPH
ATSDR
15
- b4
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218. [+7 ], /] USs. BPA Roquast for Spesial Analytical Services Under the Cuntrast Laberstery Program (ICP)

219. @M | US. EPA Reguast for Special Anslytical Servisse Under the Contrast Laberstery Program (GFAA)

0. 0272092 | 9. Siagel, i!cb.!.-ir 1. Oojowki,
US. BPA Madt

Dosident

m. 08/10/92 §. Carirk, Lettor ro: UM OOB’s Roguest for Conunents e the Propesed Bvalustion Method for Lead D. Dadly,
USACE Cmoeatrations in Gs Residuntial Aress US. BPA

m. 0807792 | D. Puyms, Memessndum r: ATSDR Study Sells and Drisking Weter Data for Grals Chty B. Bradiey,
US. BPA US. PPA

m. 040792 | D. Puyss, Memosendun r: Ansiysis Precedures for Cadmium and Lead be Dust &t Graalte Clty B. Bradioy,
US. BPA US. BPA

. 04/08/92 D. Letier ro: Pesslbilly of Resovering the histal Valne From e Shag Plle B. Bradicy,
Versbesg, US. BPA
Des Ran
Campeny

ns. oU16/92 | D. Kimti, Lotter Porwarding Atiached Aasiyticel Deta Tablss for Fiold and Duplicete Semples ) B. Beadicy,
Boslegy US. BPA
-d
Baviroamse
o, Inc.

¢ 02092 I Letter Forwapding Attached Sttoment of Qualificetion From Solids Mansgement, Inc. w/Addhional n B. Dradicy,
Rademache Atechasents US. BFPA

, ',

i ma

> Asouciatos % N

. [ .5 /] us. Applications Asslysis Rapert: “Hosschood Rosouwsce Developmeat Company Inc. Plame Reactor kg US. BPA
BPAJORD Techaslegy™ (BPA/SS0/AS-91/005)
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g

015/

Insids BPA Anticls: "BPA Recommends Insevative Suporfund Cloanup Bescd an Recycling Waste®

0. 06/02/92 | D. Peyne, Headwriten Monerandum so: ATSOR Study Spikt Sample Asalysis for Lead in Drinking Water 7 B. Dradicy,
U.Ss. BPA U.S. BPA
1. 08/0792 | D. Payss, Headwrittes Memersadum ss: ATSDR Sindy Comperison of Lead Results for First 39 80il Sampics 4 B. Deadivy,
U.S. BPA Tested for Granito Cigy US. EPA
n2. 068/12/92 | J. Bemmett, Letter rs: he Formation of the Smuggier Mouatnin 8its Technical Advisory Commities 7 | B
Chty of Pimkowski,
Aspen US. EPA
9. 06/18/92 | D. Payne, Haadwritica Momorsadum rs: ATSDR Study Spiit Samplc Compasstive Analysis for Lead in Drinking L B. Bradicy,
USs. BPA Water U.S. BPA
234. 06/22/92 D. Payse, Handwritien Memonnndun w: ATSDR Sindy Lead Rosulies for Sois 3 B. Bendioy,
U.s. BPA US. BPA
ns. 0229 | C. Kimt, Leticr Forwasding Atiached Tables far Fisld Samplse and Pisid Duplicate Sampics ) B. Bradioy,
Beology US. EPA
[
Bavircame
o, lee.
6. ar/1092 Woodward- Residential Scil Load Sampling 15
Clyds
nl. 01/17192 | B.Jdmson, | Letier re: Promatuse Public Disclomse ths IDPH's Study Rosuits snd Conclusions 2 ). Lumypkin,
ad H. DY
Casesll,
ATSDR
ns. o | 1. Letior Responding 10 ATSDRs July 17, 1992 Letter so: Prematare Public Discloswre of e IDPH's 2 | 8
Lampkin, Swdy Resulls and Conchesions ATSDR
IDPH

R T
18
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w3 Woodwasd- Final Report
Cyde
e Wosdnasd- | Manl Report: Appendix A (Velume 1) L {{}
Cyds
(1.0 4] Wesdward- Pinal Report: Appeadix A (Volume 2) 9
Qiyde
[T, ) Woodwasd- | Plael Repost: Appendiz B %
Qydn
254. 09 Woodward | Pinsl Report: Appesdiz C, D, and B 253 US. BPA
Ciyds
258. (-7 1) Woodwasd- Fisal Regort: Appendiz F (Vobame 1) sie USs. BPA
Cyde
156. w8 Woodward- | Pimal Repost: Appendia F (Volume 2) ™ US. BPA
Clyde
197. -7, ) Wosdwasd- | Pinel Report: Appendiz O [ US. BPA
Clyds
258. 093 Wosdward- Pimal Report: Appendiz H, 1, and ) n U.S. BPA
Clyde
9. Y Wosdwerd- | Pimal Roport: Agpendix K (Vebams 1) ™ US. BPA
Ciyde
260. 0893 Woodwerd- | Fisal Report: Appeadix K (Vehane 2) m U.s. BPA
Clyde
261 o/ Woodwasd- Pinsl Repost: Appendix L, M, sad N “s U.s. BPA
Qyde
262. /93 Woodward- | Final Roport: Atacheacnts and Addendum 5 U.S. BPA
Qlyds
263. 03/02/93 | B. Culasa, Letier re: [EPA’s Comments en he Brpleastion of Sigaificent Differances 2 B. Bradicy,
IEPA US. BFA

|

20




204. 03/26/93 | C.Tapefl, | Lomer re: Use of Dust Detection Beuipment 2 T. Loag,
Citizens IDPH
Advisosy
Commiies
26S. 03/29/93 | 8. Cariock, | Pimal Pre Desiga Ficld lavestigation Finel Report ne B. Beadicy,
USACR U.S. BPA
266, a3/3193 T. Loag, Lotter 0o Load Dust During Remedial Action 1 C. Taspolf,
D City of
Ormnite City
267. 03/3193 | T. Long, Letter vs: Roquest for Additional Real Time Dust Monitoving 4 B. Beadicy,
IDFH US. BPA
268. o Woodward- | Supplomental Groundwales Javeostigation: Thisd Round of Groundwator Sampling » USACE
Clyde
269. 05/0793 | W. Mamo, Memorandum re: Roguest for Concurrencs 0p the Bxplanstion of Sigaificant Difforences for the n V. Adamkue,
ad G. BRemedial Action U.S. BPA
Qinsborg,
U.s. BP.
0. 05/41/93 | L. Tesia, Letter Foswarding Attached Ovesview of EPS Paviconmeatal 9 3. Dendicy,
Brs U.8. BPA
Baviroame
atal, Inc.
m. 01793 | 1. Treub, Leticr re: U.S. EPA’s Request that ATSDR Provide Specific Biological and Other Data 3 1. Lybarger,
Us. BPA USDHHS/US
PHY/ATSDR
m. 0/93 Bevisoume Anslytical Resulls snd Sitv Mape of Lot 20 OHM
wtal
Chemicel
Corporation
m. 0970193 | K. Hagg, Sisc Sefety and Hoallh Plan: Addcadum 13 2
‘Woodward-
Cyée
4. 0/03/93 OHM Health and Safety Project Summmacy: Rapid Responee Lecad Conteminstion Remodiation 7 USACE ]

21



Laties re: Precharacterization Sempling of 21 Additional Sites B. Dradicy,
Us. BrPA
76. 095/159) Letter ss: Doc Run’s Roguest to Obtein ¢ Five Huadred Ton Sample 1 B. Beadicy,
U.S. BPA
m. ovi1v Lettar so: U.S. BPA's Cammente on s Addcndum 10 the PFD] Chomicel Date Acquisition Plaa for 4 0. Lin,
Supplemental lavestigstions USACE
mn. o Latier ss: the Application of “Cohesex” to the Tacacorp Waste Pilc 2 B. Bendiey,
U.S. BPA
amd B.
Culasa,
IBPA
m. /2093 Letier re: Feaceline Repais 1 B. Bradicy,
U.S. BPA
280. 1093 Letter re: Clarification of U.S. HPA's Octsber 1, 1993 Latier Cancorning the Collection of & Waste 1 8. Thaseas,
Sampic from the Taracosp Pils Doe Bum
Compeny
nt. 1019 Lemer se: the Collsction of & Sample fram @ Tarscorp Pile 2 8. Thomes,
Doe S
Company
2. 10/05/93 Amended Final Chamical Deta Aoguisiion Plas and Sits Safety Hoallh Plan w/Cover Letier 125 U.S. BPA
m. 1193 Supplemscntel Groundwater Investigation: Fowth Groundwater Sampling Bveat L U.s. BPA
24, 11293 Lotter re; Pewrcioum Hydvosarbons Soll Cantaminstion 2 Q. Lim,

USACB




DATE AUTHOR TITLE/DESCRIPTION PAGES | RECIMENT
11093 | R Lettor ve: Excavation, Removel, and Replacement of Land ot the Linools Place Commmenity Cemter 2 K.
Robertson, Holowinaki,
Crealte uUs. b’
Cly ek -ds
Distriet Sicgel, U S.
BPA
110093 B. Bradivy, Letier ro: Inspection of Taracorp Pile 3 8. Hoh,
U.S. BPA . NL
Induetrice,
Inc.
11093 | B. Letter ro: Romodistion Activitics 2 K.
Pitsheary, Holowinski,
Chy of Us. DOJ
Cranite
Cwy
11/09/93 PRC Rovised Community Relotions Flan 0 US. BPA
Bavironms
]
Monagemen
t Ims.
171593 | B. Dradiey, | Memorasndum re: s Paving of Alloys and Drivoways ot the NL Industriss Site 1 Pile
U.S. BPA
inms | B Lattor pe: Remodistion Activities 1 | &
Pitshoury, Holowineki,
Clay of us. b
Cronite
Cuy
1Hnm B. Bradicy, Letter re: U.S. BPA's Roguest for IDPH's Assistance in Performing Assosaments 8  Residences 3 T. Long, '
U.S. BPA ry
292. 12 | onuM Final Cantractor’s Sampling sad Analysis Plan for Remedistion n USACE
m. 1220493 | OHM Asalytical Results for 1406 Suste 1 B. Bradicy,
Us. BPA
12/00/93 | B. Deadisy, | Loty so: U.S. BPA's Approvel of (1) he Addendum t0 the Pyo Design Plaid lavestigntion; (2) the 1 Q. Lim,
US. BPA Chomicel Deta Asquishion Plan; and (3) he Sits Safaty Hoalth Phan for Supplementel loventigations USACE
v N
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Letter re: Residentinl Propertics with Scil Lead Concentrations Above 1,500 PPM w/Aacheacat

. US BPA
Pute,
‘Woodwerd-
Ciyds
296. 1220193 | OHNM Scil Sampic Rosule 2 D. Deadiey,
U.S. BPA
9. 171593 B. Culnsa, Latice ss; IRPA's Comments on the Enplanstion of Sigaificast Differences 12 B. Beadicy,
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-ad
Woodward-
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304. 0172794 | B. Bradicy, | Headwrites Letier se: U.S. EPA’s Roviow Comments on the Dralk Scope of Wosk 2 A.Kam,
US. BPA MHANDWRITTEN) USACE
308. 01/27/94 | B. Bradicy, | Loter re: U.S. EPA's Approval of the Remote Ml Areas Asalytical Deta Summary Report 2 0. Lis,
uUs. EPA USACB
306. Vidoos of the Site
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Mamorsandum re: Requent for Concurrence en the Explanstion of Significast Differences for the

Qinsbesg,
USs. BPA
308. 01/28/94 OHM Addendum #1 © G Final Amended Work Flea for Suebilization of Hazsrdous Waste for Sampling, » USACB
309, [ 77, " Lotier Tronamitting Atiached Rovisions 10 the Jasuary 10, 1994 Final Amsended Wosk Plas for @ USACB
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310. 02/03/94 B. Ouinsa, Letter so: JBPA’s Comnments en the Finel Ameaded Work Plaa for the Stabilisstion Project 1 B. Beadicy,
IBPA US. BPA
m. 02/04/94 OHM Denwing: Conteinment Systom Plan and Details [ |
n2. 02/07/94 Sevenson 1993 Aammel Repont 2
Bavironme
atal
Services,
ne.
n3. 02/14/94 | R. Oclan, NLI’s Respanes to 104¢e) Information Reqguost 20 $. Siegel,
Kivkiond & US. BPA
Bilis
3. @/20/9%4 | A. Wahi, Pinal Rapest: “Ths Impect of & Los Angeles County Staticnary Lead Scurce an the Biood Land Lovels [ ) J. Semants,
LADHM of Childvan Living Nearby*® . US. BPA
318. 04/22/94 { B PMegs, Latter w/Attached Netes of April 21, 1994, IDPH Public Moecting os Blsed Lovels in Childran s B. Beadicy,
‘Woodward- Us. BPA
Clyde
316. 05/10/% } K. Yom, Paper: “Load and Othor Heavy Motal Fixstion is Scils snd Solid Wasts by the Masctits Chamical 2 H
Trestmont Process® (Purdus Industrial Wasts Conference)
n7. 06/07/94 | Chomex Analyticel Resubs 35 OHM
e 00/ | D. Moose, Letter Foswarding Atiached Bxhibits #7 sad #8 to the Charies Sperks Deposition 4 $. Siagel,
Kiskinnd & US. BPA
Billis
9. o023/ | oMM Fimal Revised Scops of Wosk for Stack Emissions (Lead) Removal Repont 1 j

s SR
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Leticr re: IEPA's Reapomse 10 U.S. EPA’s Roquost 10 Evaluate s Proposal for the Trestmest of & 100

200 Ton Sempic fram the Slag Pike U.S. BPA
2. 0172194 | OMM Sampling Deta Sheots: Monitoring Date for Most Locations Dusing Phese III: April July, 1994 ”
m. 08/94 USACP Pirst Quartes 1994 Oroundwater Sampling Bvest 131 U.S. EPA
323. 08/09/94 Chomten Buployee Exposure Monitoring Log Shocts-Lead 130
3. 08/05/94 USACB Pesimeter Air Sempling Log-Lead 128
328. 08/05/94 | OMM Sampling Date Sheets: Air Maonitoring for Stack Bmission Sitce Prom August 9, 1994 (0 the Preseat 109
326. 08/10/9%¢ | Bavircame Sail Sample Results 4 OHM
el
Chemical
Corporstioa
m. 08/16/9%4 | B. Bradicy, | Letier rc: Results of Additional Soll Samples frem ths Park ot 1201 Washingtos (HANDWRITTEN) 1 1. Belicoft,
USs. BPA Ciay of
Madison
2. 09/09/94 | OHM Stabilization Pilct Scaic Testing Repost for Lead Contaminsted Slag Mowad Material From NL 16 B. Deadicy,
Industrics / Tarscorp Site w/ANached Onder of Maegnitude Estimete US. BPA
329. OW15/9%¢ | Oramite Petition: “Siop Granite Clty Laweuit Against U.S. BPA® | ] U.S. BPA
City
Residents
330. 10/9% U.s. BPA Pact Sheet: “Proposed Pla® 6 Public
n1. 10/00/9%4 A. Rso, Aasalyticel Reouls 5 T. Scom, and
md C. S.
Reddy, Blassingame,
Chemtex OHM
332. 10/21/9%4 A. Davis, Memorandum re: Daliss Arce Intcrgovesnmental Stosring Commitioe for Load lsswce w/Asachmonts [ B. Laws,
U.S. BPA USPPA
3. 10/25/9%4¢ | Woodward- | FAX Tramemitial: Octeber 14, 1994 Sampliag Pian fer NL / Tarscorp Wasts Pils 4 U.S. BPA
Ciyde
334, 1002194 | L. Letter re: Doc Rua's Abllity 10 Accept Wastes Frams CERCLA Sites (UNSIONBED) 2 D. Vorsbery,
Harsingtas, Doc Run
US EPA Compeny
335. 11/0%% | C. Letter Porwarding Atiached December 1993 "Masctite Trestmont Process: Load and Other Heavy n B. Bradicy,
McPhocters | Metal Fixstion Techaicel Information Dulllstin® US. BPA
» Seveason
Bavircame
atal ) ’
Sorvicss,
Inc.
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ATTACHMENT 2

NL INDUSTRIES/ TARACORP
GRANITE CITY, ILLINOIS
RESPONSIVENESS SUMMARY REGARDING RESIDENTIAL SOIL CLEANUP

I. RESPON VIEW

In 1985, NL Industries, Inc. entered into an Agreement and
Administrative Order by Consent with U.S. EPA and the State of
Illinois. Under the terms of that consent order, NL was

required, among other things, to conduct a remedial investigation
("RI") and feasibility study ("FS") for the Site. See Consent /
Order (AR No. 5), RI Report (AR No. 37), and FS Report (AR No.

151 and AR No. 152). The Site was subsequently placed on the

/

National Priorities List ("NPL"), 40 C.F.R. Part 300, Appendix :}r
See 51 Fed. Reg. 21054 (June 10, 1986). ' E
The RI revealed that operations at the Site contributed to “¥£

extensive c¢ontamination of the soil, the air, and the threat o
contamination of groundwater. Samples taken at the Site revealed
high concentrations of lead in the scils and battery case
material in the residential areas of tL2 Site. The waste piles
in the Site’s industrial areas contain elevated concentrations of
lead, antimony, arsenic, barium, cadmium, chromium, mercury,
nickel, and zinc. The primary contaminant, lead, as well as the
other metals, resulted primarily from the battery reclamation and
smelting operations.

The FS and the FS addendum identify that hazardous substances at
the Site have migrated and may continue to migrate through the
air in the form of airborne emigssions of dust. This presents
certain pathways for exposure to hazardous substances by the
resident population at the Site, including inhalation of airborne
contaminants in the form of emissions and dust emanating from the
waste-piles, contaminated soils, and ingestion of soils, hard
rubber fig;'from battery casing materials, or sediments.

4
At the time of the FS and FS addendum, U.S. EPA documented the
accumulative poisonous nature of lead and that no known safe
threshold level for lead exposure exists. Based on a full review
of the Administrative Record, U.S. EPA reached a cleanup decision
for the NL Site. The cleanup decision is embodied in the Record
of Decision ("ROD"), which was signed by the Regional
Administrator of U.S. EPA on March 30, 1990. Following
unsuccessful efforts to negotiate a settlement under which PRPs
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would implement the remedy that U.S. EPA selected for the Site,

U.S. EPA, on November 27, 13990, issued an administrative order,
pursuant to Section 106 of CERCLA 42 U.S.C. § 9606, d1rect1ng

certain PRE® to undertake the response actions ldentlfled in the —
ROD. In ismuing this Order, U.S. EPA made a number of findings

based on theé administrative record for the Order before it,

including a finding that the release and threat of release of
hazardous substances from the facilities at the NL Site is or may

be presenting an imminent and substantial endangerment to the

public health or welfare or the environment.

None of the recipients of the Order notified U.S. EPA of its
intention to comply fully with the Order. 1In view of the failure
or refusal of PRPs to comply with the November 27, 1990,
Administrative Order, U.S. EPA decided to use Superfund money to
proceed with implementation of the remedy selected in the ROD.

On July 31, 1991, the United States commenced the Unjted States e
v. NL Industries. Inc.. et al. litigation, asserting claims '

against several PRPs: 1) to compel full compliance with ~ _

U.S. EPA’'s Order; 2) for imposition of penalties and punitive o 4
damages for those PRPs’ failure to comply with U.S. EPA’s Qrdex ';;:f
and 3) to recover the response costs incurred and to be in e S
by the United States at the Site. “ if

At- the suggestion of the Defendant’s, U.S. EPA agreed to reopen -
the administrative record to reevaluate the appropriate cleanup
standard for lead in residential soils. Pursuant to that

agreement, U.S. EPA held a public comment period from October 14,

1994 to January 13, 1995, to allow interested parties to comment —
on the selected residential soil cleanup level for lead at the

Site. Public meetings were held at the Venice Senior Citizens

Center, Venice, Illinois on October 25, 1994, and the Granite

City Township Hall, Granite City, Illinois on October 26, 1994.

The purpose of this responsiveness summary is to document the
Agency’s responses to question, concerns, and comments received
during the comment period and during the public hearing. These
comments and concerns were evaluated prior to selection of the
remedial action for the site.

A complete copy of the Administrative Record, and other pertinent
information is available at the Granite City Public Library,
Granite City, Illinois, and at the U.S. EPA office in Chicago,
Illinois.

II. BACK ON NV

Communi Relatij P m

The Community Relations Plan (CRP) for the site was prepared by
the U.S. EPA, which is responsible for community relations and
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remedial activities at the Site under CERCLA.

In general, there is concern about potential health risks caused
by the Site, and specifically with lead contaminated soils in
residential yards at the Site.

The U.S. EPA's community relations objectives are to:
° keep thre community informed about the site,

() allow the community to have input into the decisions
made to address lead contamination at Site.

Since its issuance of the Record of Decision for the Site in
March 1990, U.S. EPA has issued numerous press releases and fact
sheets to update the community regarding cleanup progress at the
Site. Starting in 1991, U.S. EPA conducted several door-to-door
access procurement activities, involving face-to-face visits with
at least 400 residents in the cleanup zone.

Availability sessions were held in the spring of 1993 to kick off
the cleanup of the battery case materials at the Site. 1In
addition, a public meeting was held to solicit community input.
Issues identified at the public meetings on October 25 and 26,
1994 are reflected in the transcript of the meetings and the
replies ‘are provided ‘herein. Thid responsiveness summary
responds to comments received during the public comment period
for the residential soil cleanup level.

Community Concerns/Issu

The responsiveness summary have been divided into the following
categcries:

1. PUBLIC MEETING COMMENTS
2. WRITTEN GENERAL COMMENTS
3. WRITTEN TECHNICAL COMMENTS .

4. WRITTEN HEALTH COMMENTS

The comments are paraphrased in order to effectively summarize
cthem in this document. The reader can cbtain the comments from
~he public and the written comments in their entirety by
reviewing the administrative record, which is available at the
Granite City Public Library, Granite City, Illinois and the
offices of U.S. EPA, Region S located at 77 W. Jackson Blvd,
Chicago Il, 7th floor.
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PUBLIC MEETING COMMENTS

COMMENT P 1: Several commentors thought lead in soil was a major
problem in the City. The commentors expressed concern that the
IDPH health study had problems and criticized that the results
were not given to the residents.

The commentors inform U.S. EPA that many families were aware of
the lead problems for a long time before the blood study. For
one year before the study, a very aggressive campaign was
conducted by concerned citizens in the area to educate area
citizens about the dangers of lead. Fliers were distributed
which counselled parents not to let the child play in the dirt,
to wash toys to keep the homes cléan, and to give the children
calcium, and offered lead screening:-

The commentors expressed concern that if the City stops U.S. EPA
from remediating the yards that parents will think its okay to
let the children play in the yard. Furthermore, new residents
may not be made aware of the dangers, that the property will
continue to be under valued and "redlined" by the banks due to
contaminated soil. The commentors felt that if the City of
Granite City is successful in the law suit to stop the cleanup
that the PRPg are the only winneras. If a person wants his or her
yard cleaned, they should have a right to have it done.

U.S. EPA RESPONSE TO COMMENT P 1:

U.S. EPA thanks the commentors for the information and agrees
that persons have a right to have their yards remediated.

COMMENT P 2: One commentor wanted to know if EPA would be doing
cleanups on the easements of the residential properties (i.e.,
the area between the street and the sidewalk). The commentor
thought it would be a good idea if the entire property was
cleaned at the same time.

U.S. EPA RESPONSE TO COMMENT P 2: To date, the City of Granite
City has not allowed EPA to have access to those properties,
except for the 17 properties which were agreed to by the City in
the court settlement. Regarding the timing of the cleanup, EPA
agrees with the commentor that it is more efficient if the
easement 1is cleaned along with the rest of the property.

COMMENT P3. Comment: One commentor thanked EPA for fixing the
street during the remedial process.

U.S. EPA RESPONSE TO COMMENT P 3: U.S. EPA appreciates the
positive feedback on the restoration activities.
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COMMENT P 4: One commentor wanted lead pipe and paint in his
home removed.

U.S. EPA RESPONSE TO COMMENT P 4: EPA has no direct authority to
remediate the interior of homes unless the contamination is
caused by a release of contamination to the environment from the
Superfund Site. Section 104 (a) (3) (B) of CERCLA states "the
President shall not provide for a removal or remedial action
under this section in response to a release or threat of release
from products which are part of the structure of, and result in
exposure within residential buildings. . . " Homeowners have the
responsibility for the home interiors; however the local health
department and HUD may be able to work with you for the lead pipe
and the paint. U.S. EPA will attempt to work with HUD and the
Illinois Department of Public Health to facilitate the interior
paint remediation. In addition, U.S. EPA will make high
efficiency vacuums available to the residents so that the lead
dust in the house can be removed. Last, U.S. EPA can provide the
commentor with a fact sheet that will outline ways to minimize
exposures to lead in drinking water from lead pipe.

COMMENT P 5: P
One commentor wanted the pile moved out of the City because it §s
an eyesore and the waste material in the pile should be sold o

recytled. - : - SR =

U.S. EPA RESPONSE TO COMMENT P 5:

Refer to the response to comment 1 in the responsiveness summary
for the Taracorp pile (Attachment 3).

COMMENT P 6:

One commentor .who had his or her property already excavated
praised U.S. EPA and its contractors for performing a
professional and efficient job, and said that the cleanup was
performed in the best possible manner. This commentor had
witnessed U.S. EPA’'s remedial activities at numerous properties
in the area and the commentor shared that U.S. EPA has worked
efficiently, working on several homes at a time, using expert,
professional and courteous employees to supervise the cleanup.
The commentor pointed out that the residents living in that
particular block are pleased and relieved that the excavation was
being performed.

The commentor stated that it was helpful for U.S. EPA’s
contractors to work with the residents to make sure that there is
a clean and safe entrance into the homes, and that all of the
excavated dirt was covered at night to limit access from anyone.

The commentor also stated that he or she did not understand why
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the City of Granite City was fighting EPA in its effort to
remediate lead, why the City would not grant access to EPA to
clean the easements and mentioned that the City’s motives
appeared frivolous by expending monies to fight EPA instead of
serving the citizenry and address the industries in the area
which create seriocus dust and smoke problems, and felt that the
citizens had a right to protect the health of their families and
to improve the property values.

The commentor believed that the residential yards are the most
important aspect to the remediation even before the pile since
the pile is already controlled, and clearly stated "our biggest
concern is or health, our children’s health, and our property
values".

U.S. EPA RESPONSE TO COMMENT P 6: _

U.S. EPA thanks the commentor and agrees with these statements.

COMMENT P 7:

The commentor stated that he or she has a child living in the
cleanup area and that there are other children living on the same
block, and the primary concern is the children’s health and
safety.

P S - . . . R .
The commentor felt that if new if new information comes to light
with regard to a specific health hazards, such as the hazards
from the lead, that the government should use the safest level
rather than leaving it to a technical debate.

The commentor felt that the pile should be cleaned up before the
yards to prevent recontamination.

U.S. EPA RESPONSE TO COMMENT P 7:

U.S. EPA thanks the commentor. Regarding the timing of the
cleanup of the pile and yards, U.S. EPA is of the opinion that
the yards pose a greater risk since individuals use the yards on
a daily basis. Regarding the issue of recontamination, EPA has
taken short term precautions to assure that dust from the pile
does not blow off of it and EPA will take precautions in
remediating the pile to minimize any dust; however, since the
pile will be capped (See Comments in Attachment 3) most of the
pile will not be physically moved, and recontamination of other
properties is less of a concern.

EPA will attempt to proceed with remediating both the yards and
the pile simultaneously; however the cap for the pile must still
be designed.
COMMENT P 8*‘:
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The commentor stated that he or she has a child living in the
cleanup area and that there are other children living on the same
block, and the primary concern is the children‘s health and
safety.

The commentor stated that he or she is primarily concerned with
the yard excavation because the children play in the neighborhood
yards everyday. The commentor stated that a majority of the
people in the neighborhood wanted their yards cleaned. Regarding
the pile, the commentor felt that it should be addressed;
however, it was secondary. Commentor stated that the children
could easily be kept away from the pile; however, it is more
difficult to keep children out of the yards.

U.S. EPA RESPONSE TO COMHENT_P“Q;

U.S. EPA thanks the commentor and fully agrees with these
statements.

COMMENT P 9:

The commentor stated that he or she agrees with the 500 ppm ledd
residential soil cleanup level and respected EPA as the experts
in thls area.

o o e e
The commentor stated that he or she did not understand why the
City of Granite City wants to stop the cleanup and the commentor
was appalled that the City spent money fighting the cleanup where
the money could be better spent elsewhere like fixing up the
school. .

U.S. EPA RESPONSE TO COMMENT P 9:

U.S. EPA thanks the commentor and appreciates the independent
analysis of the situation.

COMMENT P 10:

The commentor agreed with EPA’‘s proposed remedy and felt that it
was of utmost importance to excavate the yards.

The commentor states that while lead paint is a problem
throughout the United States, the lead in the yards is unique to
Granite City.

The commentor requested that the Citizens Petition which was
circulated in September 1994 be included in the Record.

U.S. EPA RESPONSE TO COMMENT P 10:

The U.S. EPA thanks the commentor and agrees to include the
Petition in the Record.
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WRITTEN GENERAL COMMENTS

COMMENT G 1. Several commentors stated that they agreed with
EPA’s residential cleanup prcgram. One commentor presented a
brief report which recommended that U.S. EPA choose 500 ppm for
the lead in the residential soil cleanup level. One commentor
who lives in the cleanup area and has a c¢child stated that if the
scientific community is not completely clear on what level of
cleanup to pick, 'U.S. EPA should pick the most conservative or
safest (lowest) level.

U.S. EPA RESPONSE TO G 1: U.S. EPA agrees with these comments
and appreciates the independent analysis submitted that
recommended a residential soil lead cleanup level of 500 ppm.

First, based upon the report "Preliminary Assessment of Data from
the Madison County Lead Study and Implications for Remediation of
Lead Contaminated Soil" by Dr. Marcus, U.S. EPA believes that
dust is the primary pathway of lead to the children in the
vicinity of the Site and soil lead is the primary contributor to
dust lead. Given that the goal is to keep 95 ¥ of the children
within the target of blood lead less than 10 ug/dl, U.S. EPA raa
- the Integrated Exposure Uptake Biokinetic (IEUBK) Model, which is

generally accepted by the scientific community, with both default
parameters and site-specific data .obtained from a 1991 blood
study conducted by the Illinois Department of Public Health
(IDPH). This exercise yielded a range of protective residential
soil lead cleanup levels from 340 ppm to 480 ppm. Using best
scientific judgement alone, U.S. EPA would find that the
protective residential soil cleanup level for the NL Site to be
between 340 ppm and 480 ppm based upon the values derived from
the IEUBK model. However, as is more specifically described
below, U.S. EPA has decided that a soil cleanup level for the
Site of 500 ppm is appropriate. Several factors were involved in
this "risk management" decision. First, the 500 ppm is a rounded
value at the high end of the protective soil lead values
predicted from the model, and hence, EPA believes 500 ppm to be
protective. Second, the blood study, even with its inherent
limitations, seemed to indicate that the 500 ppm soil lead was
causing significant problems in the community. Third, based upon
rough cost estimates, lowering the residential soil cleanup level
from 500 to 400 ppm will cost approximately 45 to 55% more, and,
hence, may be less cost effective. Last, at some concentration
below 500 ppm lead, other historic, non-site-related lead sources
may contribute significantly to the lead concentrations found in
residential soils (background for the area appears to be between
100-200 ppm lead), and, therefore, it may not be appropriate for
U.S. EPA to remediate these areas under Superfund.

COMMENT G 2. One commentor stated that 500 ppm lead residential
cleanup is an unacceptably high residential soil cleanup level
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because it allows 5 out of every 100 children to be lead
polisoned.

U.S. EPA RESPONSE TO G 2: Consistent with U.S. EPA goals, the
cleanup level for lead should be made such that no more than 5%
of the affected population will be at risk of having a blood lead
level greater than 10 ug/dl.

U.S. EPA feels that 500 ppm, in conjunction with home interior
cleaning and efforts to reduce lead-based paint exposure, is a
protective and reasonable residential soil cleanup level. It must
be noted that the 5% of children that may exceed 10 ug/dl blood
lead are not "lead poisoned" but rather are in exceedance of a
level of concern for lead in blood. Also, U.S. EPA also
believes that allowing up to 500 ppm lead in soil for residential
areas, in conjunction with home interior cleaning and efforts to
facilitate lead-based paint abatement, is a protective and
reasonable residential soil cleanup level.

In essence, a child with 11 ug/dl blood lead is not lead poisoned
but is at a blood level of concern where follow-up action should
be pursued.

COMMENT G 3. Several commentors felt that the Taracorp pile
should be excavated first, followed by paint removal in homes, -
and-thenr the--contaminated residential vyards.

U.S. EPA RESPONSE G 3: U.S. EPA would like to clean up all areas
at the site simultaneously. However, because of the limited
ability of the Superfund to address all the CERCLA sites in the
country, only certain amount of money is available at any one
time at any CERCLA Site. The amount of money currently available
for use at this Site is not sufficient to clean the entire site
at the same time. Therefore, we have decided to clean up those
areas that present the greatest risk to public health first, and
then to proceed to the remaining areas. Had the PRPs agreed to
perform the remedy, as requested by U.S. EPA, or had they
complied with U.S. EPA’s order to clean the Site, there may have
been funds available to respond to all the contaminated areas at
the Site at the same time.

The areas presenting the greatest risk to public health at the
site are the residential yards with lead contaminated soils.
These risks include direct contact with and ingestion of lead in
the soil due to children playing on the soils. Furthermore, U.S.
EPA has been responding to the most highly contaminated
residential yards first, and will then address yards with lower
contamination, but still above the 500 ppm cleanup level.

By contrast, the Taracorp pile does not currently present as
great a risk to public health as the residential yards. Although
the Taracorp pile contains much higher lead concentrations than
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the residential yards, unlike the yards, direct contact with the
pile is prevented by use of a fence. 1In addition, dust from the
pile, which can present a risk to public health, is suppressed.
Biannually (i.e., once every two years), the pile is sprayed with
a surfactant to control airborne dust. Air monitors placed near
the pile to test the effectiveness of this spraying show that
lead dust levels are well within Federal and State standards
considered safe. Finally, although the pile is contributing to
groundwater contamination, none of the groundwater within the
zone of contamination is used for drinking purposes.

U.S. EPA has taken and will continue to take a global or multi-
media approach to addressing the lead contamination at the NL
Site.

EPA acknowledges that lead paint is another potential pathway of
lead to human health and the envirohment. Deteriorating lead
paint can chip off and then become ground into fine dust. To
address this concern, U.S. EPA will continue to work with IDPH
and other agencies to address interior and exterior lead-based
paint at .residences where soil remediation is required. 1In all
instances, every effort will be made to address deteriorating
exterior lead-based paint prior to soil remediation in order tat
prevent recontamination of the soil and thus protect the remedy.
These concerns were expressed in comments received during the :
public comment period, and this.procedure was followed by U.S.
EPA during previous remediations of residential soils at the NL
Site.

In order to clean up interior house dust, a HEPA vacuum and
proper training in its operation will be provided to residents
whose yards are remediated. HEPA vacuums are used to effectively
clean up home interior dust.

COMMENT G 4. One commentor questioned U.S. EPA’'s contractor, OHM,
for disorderly work practices. Several commentors stated that
OHM was doing a great job at the Site and were courteous,
hospitable, professional, and efficient.

U.S. EPA RESPONSE G 4: U.S. EPA is not aware of any disorderly
work by OHM. Although, from time to time U.S. EPA, the Army
Corps- of Engineers (ACOE) and OHM have fine-tuned the cleanup
process after concerns were identified, OHM and the ACOE are
doing an orderly and safe job in cleaning the Site. U.S. EPA
thanks those commentors who complimented on OHM’s work at the
Site.

COMMENT G 5. One commentor asked whether contaminated residential
property at the Site could be sold without first being cleaned by
U.S. EPA. And, if not cleaned, the commentor questioned whether
a sign indicating that there is contamination would be placed in
the yard.
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U.S. EPA RESPONSE G 5: U.S. EPA has heard that some residents
have experienced difficulty in selling their property due to the
contamination. U.S. EPA does not know who those people are, or
what those problems were. U.S. EPA does note that Illinois law
requires the seller to disclose any known contamination on the
property to be sold. Again, U.S. EPA is not aware how many, if
any, homeowners have been affected by that law.

U.S. EPA is not dware of any requirement that homeowners place a
sign con the property indicating that the property is
contaminated.

Assuming the contamination has presented problems for the sale
and financing of residential property at the Site, U.S. EPA's
cleanup will remove those problems. It is the PRPs, not U.S. EPA
who is responsible for the contamination at the Site. U.S. EPA's
cleanup of that contamination will not only allow for the
residents of Granite City to be safe from the dangers of lead in
soil, it may also increase the value of the residential property
at the Site because the contamination will be removed and the
yards re-landscaped without any cost to the landowner.

COMMENT G 6. Several commentors felt that the residential soiF
cleanup is not needed because those commentors have had no
problem with lead poisoning in thfir lifetime.

U.S. EPA RESPONSE G 6:

First, U.S. EPA does not use actual blood lead results as a
primary criteria to trigger remediation. U.S. EPA strives to
protect those at risk prior to actual exposure and before
problems develop. Hence, the lead cleanup is not based con blood
lead - but on expected blood lead results. U.S. EPA uses the
Integrated Exposure Uptake Biokinetic (IEUBK) Model to predict
blood lead for different lead concentrations. U.S. EPA strives
to protect the human health and the environment before the
populace experiences problems. With regard to lead, EPA targets

children in this case-since they are the class of people most at
risk.

U.S. EPA’s goal is to keep 95 % of the children within the target
of blvod lead less than 10 ug/dl. Even given EPA's goal, and
the inherent limitation of the IDPH blood study, the study did
show that blood- lead was a problem at this site.

Also, U.S. EPA would like to point out that the commentors have
provided no history or medical analysis to show that, in fact, no
lead problems have been experienced. Children or pregnant women
are the class of people most at risk from lead. The effects of
lead may be subtle to severe and that a person may have been
affected in childhood without readily apparent symptoms.
Furthermore, lead does not affect everyone equally. Exposure is
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largely due to behavioral tendencies suchk as the frequency c<f a
child’s hand to mouth activity, the level of supervision the
child receives, home condition, yard condition, amount of time
spent in the home and yard, and nutrition. See more specific
response in the Health Comments Section.

'COMMENT G 7. Several commentors believe that the Taracorp pile
should be removed from the City.

U.S. EPA RESPONSE G 7: U.S. EPA again reevaluated the cleanup
cptions for the Taracorp pile in a separate public notice and
comment period that closed on April 19, 1995. For the reasons
stated in the Responsiveness Summary for the Taracorp pile, U.S.
EPA has decided to retain the previously selected remedy to cap
the waste pile. Please refer to the Responsiveness Summary for
the Taracorp pile, which comprises Attachment 3 to this DD/ESD.

COMMENT G 8. Several commentors did not understand why the blood
study was not considered in selecting the residential soil
cleanup level.

U.S. EPA RESPONSE G 8: U.S. EPA has considered the IDPH blood
study in selecting the 500 ppm cleanup level for this Site. 1In
addition to that study, U.S. EPA also considered information
derived from a computer model which is known as the Integrated
Exposure Uptake Biokinetic Uptake”Model, designed to predict
risks from lead using environmental data collected at the Site.
Using the nine criteria in CERCLA and the NCP, U.S. EPA evaluated
the cleanup options based on all the information and studies, and
selected a 500 ppm cleanup level.

Also, refer to the more detailed explanations in the Health
Section.

Furthermore, U.S. EPA believes that there are inherent
limitations in blood studies and that blood studies alone should
not be the determinative factor of whether or not remediation is
required. First, a blood study represents a snap-shot in time of
both bloocd lead levels and behavioral characteristics, such as
individuals who modified their home condition immediately prior
to the sampling. In addition, the study has various inherent
biases. For example, only a percentage of the children in the
site area volunteered to participate in the study and
subsequently were tested. This group of children may not be
representative of the population as a whole. Last, the presence
of U.S. EPA and other agencies in the community and lead hazard
educational activities undertaken by these agencies may have
significantly affected the study because individuals were more
aware of lead hazards and thus may have modified their behavior
to reduce their child’s exposure to lead sources. This may tend
to reduce the blood lead level of children in the community as a
whole. Unfortunately, these results will not represent the
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future results if the agencies are no longer active in the
community or if people have not permanently modified their
behavior.

See more specific response in the Health Comments Section
regarding the limitations of the Illinois Department of Public
Health (IDPH) blood study.

COMMENT G 10. Ornie commentor felt that it was wasteful of
government resources to replace contaminated driveways with
concrete driveways. Another commentor commented that U.S. EPA’'s
cleanup of the alleys with concrete was a welcome improvement to
the alleys.

U.S. EPA RESPONSE G 10:
Presently, in remediating the contaminated areas, U.S. EPA will
replace excavated areas with equivalent materials.

However, in the initial battery chip cleanup activities, U.S. EPA
chose to use concrete to replace the excavated areas because U.S.
EPA believed only 18 properties had contaminated driveways or
alleys and sampling results indicated that the contamination
extended several feet below the surface.

Hende, U.S. EPA used “concrete to provide extra protection from
exposure because it is an effective barrier. However, after
discovering that the contamination was not as deep as sampling
indicated and that numerous additional locations were
contaminated with battery chips, EPA decided to change its plan
for restoring the excavatéd alleys and driveways. Hence, EPA is
now restoring excavated areas with equivalent materials. U.S. EPA
is trying to work with the property owners to assure that the
properties are restored to their satisfaction.

COMMENT G 11. One commentor inquired as to why U.S. EPA would
remove soil contamination that was underneath a layer of clean
residential soil.

U.S. EPA RESPONSE G 11. 1In deciding to excavate soils at the
Site, U.S. EPA recognized that lead contamination in deeper soils
do not present a significant risk threat because, in most cases,
those soils do not come into contact with children and do not
contribute to the household dust problem. 1In addition, the
sampling results show that nearly all the lead contamination over
500 ppm in the. residential yards is within the first 12 inches of
soil. Accordingly, U.S. EPA will not exceed approximately 12
inches in excavating residential soil.

U.S. EPA sampling also recognizes that some residential yards
have a few inches of top soil that is not contaminated with more
than 500 ppm of lead. This may be due to landscaping that was

34



deone sometime in the recent past. However, just below this
horizon, lead contamination exists. Because every day gardening
and child playing activities may expose these slightly deeper
layers, excavation is necessary to maintain at least 12 inches of
clean soil.

COMMENT G 12. One commentor inquired about any blood testing
that had been done on individuals that had lived in the area of
the site twenty or thirty years ago.

U.S. EPA Response to G 12. U.S. EPA is not aware that any such
testing has been performed. Also, according to ATSDR and IDPH,
no such testing was done. U.S. EPA refers the commentor to ATSDR
and IDPH for further information.

COMMENT G 13. One commentor suggested that a plant be built on
the industrial property site to treat and dispose of all the
hazardous wastes from the cleanup including the pile and that
somehow a containment structure be built around the site to
contain particulate matter.

U.S. EPA RESPONSE TO G 13:

Due to the limited space available, the land ownership struct

at the site (4 commercial/industrial properties), and the like
adverse public opinion of such a pProject, an on-site hazardous ¥
waste disposal is not feasible at this site; however, EPA agrees
that a containment structure may be necessary to control
particulate matter from on-site remediation activities, such as
capping the pile. Furthermore, U.S. EPA will assure that
effective dust control procedures be undertaken to control any
movement of hazardous wastes on or off the site.

COMMENT G 14. One commentor stated that some residents felt
forced to allow U.S. EPA to enter their property for sampling ad
cleanup.

U.S. EPA RESPONSE TO G 14: U.S. EPA has not applied any coercion
or pressure of any kind for the purpose of gaining access to
residential yards. U.S. EPA does not know why this commentor
felt forced, but U.S. EPA apologizes if there have been some
misunderstandings. U.S. EPA’'s interest is to accurately inform
the residents of the dangers from lead contamination, and their
right to have their properties cleaned up.

COMMENT G 15. One commentor is disappointed that U.S. EPA did not
reopen the public comment period for all aspects of the Site
cleanup, and asked why it has taken U.S. EPA so long to begin
experiments to determine alternatives to capping.

U.S. EPA RESPONSE TO G 15: Since the time this comment was
submitted, in February 1995, U.S. EPA has reopened the public
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comment period on the Taracorp pile. U.S. EPA also refers the
commentor to the Responsiveness Summary for the Taracorp pile.

U.S. EPA has evaluated several alternatives to capping, even as
far back as the original Feasibility Study and associated
Addendum in 1989 and 1990. Also, studies were conducted in the
fall of 1994 to determine the eligibility of the Taracorp pile to
be processed or treated at facilities in compliance with Federal
and State law. These studies show that, among other factors, the
cost of removing the pile was too high to justify using less
extensive cleanup options, while providing a similar degree of
risk reduction.
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WRITTEN TECHNICAL COMMENTS

COMMENT T 1.

One commentor expressed ccncern for recontamination of residences
that have been remediated by removal or capping of the Taracorp
pile.

U.S. EPA RESPONSE TO COMMENT T 1:

U.S. EPA thanks the commentor for the concern. U.S. EPA assures
the commentor that lead dust emissions will be adequately
controlled during capping of the Taracorp pile such that
significant recontamination (i.e., to greater than 500 ppm lead)
will not occur from the capping activities. U.S. EPA has been
extremely successful in controlling lead dust to acceptable
levels during the remediation of numerous battery chip fill areas
with high lead concentrations (up to 100,000 ppm lead). The '
Taracorp pile will present additional challenges because of its
height and higher lead concentrations(up to 300,000 ppm lead);
however, U.S. EPA will upgrade dust control measures, as
necessary, to deal with these challenges. The technology exiséﬁ
to control lead dust from the pile. The only drawback is that §
additional dust control measures will cost more. 5

COMMENT T 2.

One commentor submitted a report containing a cost estimate for
residential soil remediation assuming excavation of soil to a
level of 500 ppm. The response below addresses this report and
its main conclusions that EPA has been very inconsistent with its
use of its own cost estimates, EPA was allocating approximately
two to three times the amount of money per residence than was
actually needed, and EPA’‘s property characterization was flawed,
creating the potential that entire properties would be remediated
where only hot spots exist. ’

U.S. EPA RESPONSE TO COMMENT T 2:

U.S. EPA thanks the commentor for the independent cost estimate
and concerns over EPA’s sampling protocol. Regarding estimates
of costs to perform remedial work, the U.S. EPA’s estimate of $42
million dollars to remediate 1300 residences to 500 ppm is
reasonable and is supported by the public record.

However, the commentor has provided estimates with a $53 million
dollar range (i.e., $82 million to $29 million) for the
residential soil cleanup. These estimates were based on a short
period of observation and included the exaggerated start up costs
for a rapid response action. The reason that the start up costs
are exaggerated is, as explained further below, that U.S. EPA was
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presented with a temporary restraining order filed by the City of
Granite City after cleanup had begun on only several residential
properties. The remediation work performed by EPA starting in
August 1994 is not indicative of expected actual remedial costs
since the City of Granite City issued a temporary restraining
~order against EPA’'s remedial work, causing numerous start-ups and
shutdowns and drastically increasing costs to perform the work.
Any cost estimate based on figures from the work that commenced
in August 1994 is, thus, greatly overinflated.

Also, as is acknowledged by the commentor, there are physical
differences to the different properties along with somewhat
differing contamination which directly contribute to the
different actual costs for remediating a residence and the
seemingly inconsistent estimates. .

Regarding U.S. EPA‘'s sampling protocol, EPA believes that the
current protocol is designed to properly characterize
representative contamination on the properties. The time and
monies spent in labor and sampling to find these postulated hot
spots on each residence would not be fruitful since 1) in an
airborne deposition pattern such as existed at the NL smelter,
significant hot spots would not be expected to occur within thé
yards, and 2) since the only other likely source of lead hot -
spots, such as soil lead deposition from exterior lead-based
paint, was specifically-avoided. in EPA’s sampling protocols.

COMMENT T 3.

One commentor identified, .in a report, various problems that the
commentor observed with the residential soil cleanup activities
undertaken by EPA starting in August 1994. These problems,
according to the commentor, included inadequate air monitoring,
inadequate site security, cross-contamination of clean areas
outside the excavation zone, recontamination of residences being
cleaned up, and damage to the City’s infrastructure.

U.S. EPA RESPONSE TO COMMENT T 3:

U.S. EPA thanks the commentor for the concern. However, EPA
beliewes that the commentor has drawn his or her conclusions were
based on only two days of observations and that the observations
were not representative of normal remedial activities. One of
the U.S. EPA goals for the remedial activities is to assure that
the public health and safety is considered at all times. .
Following are specific responses which answer the specific
concerns. :

The contractor has a Site Safety and Health Plan which covers all
the concerns about safety for this project including traffic,
pedestrians/school children and emergency numbers. Safety is the
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number cne priority and there has only been one accidenz, which
was not the contractor’s faulrt.

Site security is first addressed through verbal communication
with all residents.

Fences remain in place at the end of each day if any further work
remains for the mext day. Any stockpiles of special waste which
remain on the property at the end of the day are covered with
plastic and weighted down that no contact with the waste will
occur.

All excavation activities are performed in a manner that would
minimize any fugitive emissions and. prevent cross contamination
and recontamination. A "no visible dust emissions" protocol has.
been instituted. The dust emissions are controlled by constant
wetting of excavation activities. Also, other activities are
performed to assure no recontamination is occurring; for example,
excavation equipment is located on the contaminated areas while
performing the actual excavation.

All air monitoring is conducted in accordance with U.S. EPA and
OSHA standards. Results of air monitoring performed toc date for
remedial activities have indicated that lead air emissions have:
been well within applicable standdrds on every day that
excavation activities were performed. See also response to
comment Té below.

When unavoidable damage to city property has occurred, the
property has been repaired immediately as can be attested to by
the city’s Inspector, Mr. Glenn Hollis. All coordination of
activities were not only directed through his office but the
city’s Mayor provided anyone who called with the EPA/U.S. Army
Corps of Engineers On-Site Representative’'s Office telephone
number.

COMMENT T 4:

Cne commentor provided a comparison of 500 ppm and 1000 ppm
residential cleanup level in light of eight of EPA’s nine
criteria (State acceptance was not addressed) and argued for the
1000 ppm residential soil cleanup level for lead.

U.S. EPA RESPONSE TO COMMENT T 4:

U.S. EPA thanks the commentor for the independent analysis,
however, U.S. EPA believes that the selected remedy for the NL
site, including the residential soil cleanup level, is justified
in the March 1990 Record of Decision (ROD) and the 1995 Decision
Document/ Explanation of Significant Differences (DD/ESD). The
selected remedy was based on U.S. EPA’s analysis of the nine
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criteria as 1s required by the National Contingency Plan and
CERCLA. The discussion in the 19%0 ROD and the 1995 DD/ESD will
not be repeated here; however, several points shall be
highlighted.

First, EPA does not agree that a 1000 ppm cleanup level is
equally protective of human health and the environment as 500
ppm. A lower cleanup level is inherently more protective. EPA
not only believes that S00 ppm is more protective, but that 500
ppm is the maximum concentration of lead in residential soil that
will still meet the criterion of Overall Protectiveness of Human
Health and the Environment at this site. Further details on this
matter and the fact that EPA believes that using the 500 ppm
cleanup level will result in a statistically significant
reduction in blood lead levels are provided in response to the
health comments that follow in Section 4 of this Responsiveness
Summary.

Additionally, in decision process, U.S. EPA has used the
Integrated Exposure Uptake Biokinetic (IEUBK) Model to evaluate
potential risks to children from lead exposure in residential
settings and to set the selected cleanup level. The model which
is generally accepted by the scientific community as is described
further elsewhere in this responsiveness summary, was run as part
of the risk assessment to determine a protectlve residential soil

cleanup level for lead and ¥i&ldéd levels of 340 to 480 parts per
million (ppm).

Lastly, U.S. EPA disagrees with the statement that U.S. EPA does
not have community acceptance of its remedy. While it is true
that the City government of Granite City has opposed the remedy
from the beginning, hundreds of visits to Granite City and
Madison residents have provided EPA with a very strong basis to
judge community acceptance of the remedy. EPA firmly believes
that the majority of residents favor the residential soil
cleanup. In fact, a glance at the transcript of the public
meeting for this comment period should point out that the
community supports EPA’s selected remedy. In EPA’'s opinion,
which is based on hundreds of personal contacts with residents in
the cleanup zone, the City of Granite City is not representing
the view of the majority of its citizens in this area, and the
City has received numerous criticisms of its actions to halt
EPA’s cleanup from many of its citizens. Petitions were
circulated and signed by numerous residents regarding the City’'s
attempts to stop the residential soil cleanups. By contrast,
when requested, the City of Madison has granted EPA access for
sampling and remediation of contaminated property it owns, and
the City of Venice and the community of Eagle Park Acres have
been extremely cooperative and appreciative in allowing EPA to
conduct numerous battery chip fill removals in these communities.
The commentor limited his/her discussion to the opinions of the
City of Granite City; community acceptance must be gaged by the
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opinions of entire affected ccmmunity, and this is why EPA
disagrees with the commentor’s statement that "U.S. EPA quite
obviously does not have community acceptance of its proposed
remedy" .

COMMENT T 5:

The City of Granite City submitted extensive comments that raised
the following issues: (a) that EPA has failed to substantiate how
it will be able to proceed with either capping or removal of the
Taracorp pile without contaminating surrounding properties and/or
recontaminating properties that were already remediated, (b) that
FPA's failure to make a decision concerning the pile remediation
will be damaging to the City’s social and economic well-being,

(c) that EPA’'s remedy may reduce property values in Granite City
during the time EPA expects to perform/complete the remedy, which
may be 10 years based on the worK done to date, (d) EPA’'s remedy
will affect business and commercial interests in the downtown
area, (e) EPA will allow the major source of lead, lead-based
paint, to remain in the site area, and, thus, removing soils will
have no consequential impact on the blood lead levels of the
children, and (f) that EPA’'s cleanup has and will continue to
cause traffic disruption and damage to the City’s infrastructuxe.
Reports were submitted in support of some of these comments. .

-

U.S.- EPA RESPONSE. TO COMMENT T 5:-

The U.S. EPA thanks the commentor for raising the concerns. U.S.
EPA believes that the selected remedies are the most protective,
reasonable, cost-effective remedies of all the alternatives
considered and, once-implemented, will be a benefit the affected
communities. The following responses will address the concerns.

(a) EPA believes that capping the pile will not contaminate
surrounding properties. This issue is addressed in the response
to comment Tl above in the responsiveness summary for the
Taracorp pile and the ground water (Attachment 3).

(b) EPA has made a decision regarding the pile. See response to
Comment #G 12.

(c) EPA's remedy will not reduce property values in Granite City
during the remediation. After a resident’s yard is cleaned up,
the value is expected to increase since the known contamination
has been removed. The remediated yards should also be easier to
sell since the contamination that was removed will no longer be a
hindrance to sale under the Illinois Real Property Transfer Act.
It is very disappointing that the City of Granite City would make
any estimate of the length of time it will take to clean up the
residential yards that is based on EPA’'s work performed after
August 1994 since this work was delayed significantly due to the
City’'s own actions to bring a Temporary Restraining Order to halt
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EPA’s cleanup of the most highly contaminated residential yards.
The City is trying to strengthen a point over which it had a
direct influence; EPA’s work would have been performed more
quickly, efficiently, and cost-effectively in the absence of the
City’'s efforts to stop the cleanup.

(d) The disruption to the businesses caused by implementation of
the remedy will be minimal. The response to this comment is
similar to response (f) below in that it is not clear how EPA‘s
remedy could disrupt the businesses in the downtown area via
traffic congestion even nearly as much as the hundreds of trucks
that pass through Granite City each day due to the steel mill and
other industries in the same vicinity as the site. EPA’'s action
will produce an insignificant increase in the volume of traffic
through Granite City, and EPA will not be using railroads for any
of its activities, which is a source of delays and congestion
that residents of the City must deal with every day.

(e) EPA believes that the selected remedy will address the major
sources of lead at the site and that soil removal will have a
significant beneficial effect on the health risks to children
from lead. Some of the residences may also have deteriorating
lead paint which can also be a health threat. EPA will try to
work with other agencies to address the lead source. A detailed
response to this comment is prov1ded in the response to the
health comments that follows. - .-~ -

EARTH SCIENCES REPORT

The following responses address statements made in the Earth
Sciences report attached to the City of Granite City‘’s comments.

Earth Sciences Consultants, Inc. (Earth Sciences) was retained in
order to evaluate, from an engineering perspective, the remedial
action program planned and implemented in part by the U. S. EPA
at the NL Industries/Taracorp site in Granite City, Illinois.

In August 1994, the Chicago District of the United States Army
Corps of Engineers (USACE) entered into a contract with OHM
Remediation Services to remediate and restore 70 residential
properties contaminated by stack emission fallout in Granite
City.- EPA has not initiated an emergency removal action to
excavate and replace lead-contaminated soils at a number of
residential properties in and around Granite City as stated in
the report. Earth Sciences was subsequently retained to review
and evaluate the residential soils replacement program. The
reader is referred to the Earth Sciences Report for a full
reading of each of the comments made in the report.

COMMENT T6: Earth Sciences evaluation, Executive Summary and
Review of Air Monitoring Program on pages 3, 4 and 5 concerning
air monitoring, site security, emissions, priority of
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remediation, and costs of remediation.

U.S. EPA RESPONSES TO COMMENT T 6:

U.S. EPA thanks the commentor for the concerns. Below are
specific responses to the issues raised.

a.

The Site Safety and Health Plan covers all the concerns
about safety for this project including traffic,
pedestrians/school children and emergency numbers.
Health and safety is the number one priority. All air
monitoring is conducted in accordance with U.S. EPA
and OSHA standards. Results of air monitoring
performed to date for remedial activities have
indicated that lead air emissions have been well within.
applicable standards on every day that excavation
activities were performed. OSHA standard for lead is
found in 29 CFR 1910.1025, perimeter limits for
personnel exposure; the permissible exposure level
(PEL) = 50 ug/m3 which is equivalent to 0.05 mg/m3 for
an 8 hour time-weighted average (TWA). The contractor
has established an action level of 50 ug/m3 as a kS
perimeter limit which is beyond the immediate work =
zone. Inside the work zone the contractor has
established an action- 1evel for worker safety at 1.5
ug/m3 or 0.0015 mg/m3, this level meets or exceeds the
established requirements. In addition, no visible dust
emissions are allowed during excavation of contaminated
materials. These measures comply with Section 9.0 of
the Site Safety-.and Health Plan for the project. All
documentation regarding the rationale for selection of
upwind vs. downwind air monitoring stations can be
found in U.S. EPA’'s Contractors’' Daily Report.

Site security measures are implemented at each
residence in a personal manner. U.S. EPA’s contractor
takes-all the appropriate actions and steps necessary
to ensure a safe remedial action as cost effectively as
possible.

No visible dust emissions are allowed, and at all times
during the excavation of contaminated materials. One
person on site is responsible for assuring this
requirement is met.

All sites remediated were prioritized by lead
concentration levels, children and contiguousness for
cost effectiveness. Any documentation needed will be
provided upon request. All inventory is tracked daily.
Most of the additional and unanticipated costs incurred
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are due to the court prcceeding for the Temporary
Restraining Order issued by the City of Granite City
has been previously discussed. For example, when the
court proceedings caused the work to shut down and
additional costs are associated with demobilization and
remobilization of contractor personnel and equipment.

COMMENT T7; page 6, paragraph 5.0 of the Earth Sciences Report:

The comment concerns security, cross contamination and the
potential for recontamination. A videotape was presented.

U.S. EPA RESPONSES TO COMMENTS T 7:

U.S. EPA thanks the commentor for the concerns. 1In general, the
videotape provides a depiction of proper site safety procedures
and good work practices. The Site Safety and Health Plan covers
all the concerns about safety for this project including traffic,
pedestrians/school children and emergency numbers. Safety is the
number one priority. However, below, U.S. EPA has addressed what
appears to be concerns by the commentor.

a. Site Concern #1: Site Security Concern (videotaped by

a representative of Coburn & Croft on August 10 and 17,
. 1994). At 1627 Edison and 1635/1641 Delmar on August

10, 1994, the video shows a child watching the
excavation activities outside the work area. It is not
clear what is intended by this depiction. However,
the person videotaping the activities was warned on
several occasions to stand back out of the way by the
Safety Technician.

Site security is first addressed through verbal
communication with all residents. The general practice
is to caution residents that it is prudent to avoid any
exposure. In practice, EPA has dictated that in order
tc alleviate concerns of the nearby residents of
exposure to lead dust and to diminish cross
contamination, ' VISIBLE DUST EMISSIONS ARE

Site Concern #2: Site Security Concern. The scene at
1621 Delmar videotaped on August 17, 1994 shows a site
that had been remediated, all contaminated soils had
been disposed of and the site was not yet in the
process of being restored;

Site Concern #3: Site Security Concern. The scene
shown at 1728 Cleveland on August 17, 1994 of someone
eating on their front porch with loadout of materials
taking place in their back yard. At this point in the
process, the excavation of the contaminated materials
had already taken place. The resident was apparently
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enjoying a nice day where it was less noisy and since
there was no dust.

Site Concern #3: The scenes showing OHM personnel
going in and out of the site. The area that the
contractors are moving in and out of is the area that
has already been remediated and restoration activities
are occurring. It is not the exclusion zone which
signifies the contaminated area. The work is
conducted in accordance with EPA approved protocols and
an established Site Safety and Health Plan. This plan
has been amended based upon problems which have been
encountered early in the project.

COMMENT T 8; 6 agraph 5.2 Earth Sci Repor
The comment concerns cross-contamination and U.S. EPA’'s
contractors work ethic. A videotape was presented. The
videotape which was made by a representative of Coburn & Croft on
August 10 and 17, 1594.
U.S. EPA RESPONSE TO T 8:

U.S. EPA thanks the commentor for the concerns regarding
irregularities in remedial work aftivities.

My B

U.S. EPA along with USACE and its contractors’ are to consider
public health and safety are considered at all times during the
operation. The work has been conducted with this in mind. After
viewing the tape, In general, the videotape provides a depiction
of proper site safety procedures and good work practices.
However, below U.S. EPA has addressed what appears to be concerns
by the commentor.

Site Concern #1: The scene shown at 1627 Edison on August
10, 1994, and the report of personnel standing Plywood
sheets on their edge to clean out soil. The plywood was
laid down to protect the streets and sidewalks from damage
as clean equipment is driven onto the site to remediate it.
It is not contaminated dirt depicted in the scene since the
Site was not loaded out until the next week.

Site Concern #2: The site at 1627 Cleveland was never
remediated by U.S. EPA. Hence, the scene of piles at this
site were not caused by U.S. EPA. :

Site Concern #3: The site at 1630 Cleveland on August 17,
1994, had been remediated. The dirt depicted was clean; OHM
placed clean fill dirt over the sidewalk to protect it from
damage while being locaded out the next day.
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Site Concern #4: The apparent concerns presented for the
site videotaped at 1726/1728 Cleveland on August 17, 1994,
may be alleviated if the commentor were to understand the
standard operating procedures. This property was remediated
exactly like all others. Equipment has rubber tracks which
are cleaned before it reaches the remediated area. Hence,
any soil that the tracks may pick up then is clean. The
same is true of the water running off the remediated area.
As was previdusly mentioned, in accordance with established
protocols, it is the USACE on-site representative’s
responsibility to ensure that no visible dust emissions are
allowed.

Site Concern #5: The apparent concerns of irregularities at
1624 Delmar on August 17, 1994 may be alleviated if the
commentor understood the stapndard operational procedures.
It is standard practice that after a truck is loaded, it is
covered, then its tires are decontaminated. At the time of
loadout, the only exclusion zone with controlled entry and
exit is under the pile of contaminated soil. OHM's
personnel wear protective booties, as do the truck drivers
to keep their feet decontaminated and dry due to constant
spraying and wet conditions. Hence, the operators do not B
have to under go "decontamination" procedures. i
+
" "Site Concern #6: The commentdr alleges that the residents
at 1419 Grand Avenue have noting heavy accumulations of dust
and dirt during OHM’s activities. While it’s quite possible
that clean topsoil materials being placed may generate dust
during the restoration process when . During the restoration
process backfill and ‘topsoil is tracked on sidewalks and
streets. However, in accordance with the standard operating
procedures, it is OHM’s responsibility to clean up the work
areas. However, "no visible dust" is allowed from
remediation of contaminated soil.

COMMENT T 9; P R h ienc Report:

The comment is regarding re-contamination concerns. Photographs
were presented.

U.S. EPA RESPONSE TO COMMENT T 9:

U.S. EPA thanks the commentor for the concerns regarding cross-
contamination during remedial work activities. A record of the
photographs was made by Earth Sciences and REACT personnel on
August 31, 1994. U.S. EPA is not always clear what issues are
.depicted by the photographs are; however EPA will try to be
responsive to what may be a concern.

Photograph #1 shows concrete that had been decontaminated and the
sites had been remediated. No contamination remains.
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Phectegraph numpbers 6, 7, 8, 10, 11, 13, 15, 17, and 21;
same response.

COMMENT T 10; page 7., paragraph 2 of the Earth Sciences Report:

The comment is regarding concerns of traffic-related problems,
economic impact and public acceptance of the remedial activities.

U.S. EPA RESPONSE TO COMMENT T 10:

U.S. EPA thanks the commentor for the concerns of traffic-related
problems, economic impact and public acceptance during the
remedial activities. There is already many trucks due to the
fact that the City’s truck route encircles the areas to be
remediated and the area is industrialized.

The lead remediated properties and new lawns have actually raised
property values. In just several blocks in the contaminated
area, there were approximately 140 residence owners who wanted
their properties remediated with at least three community action
groups actively seeking signatures for petitions for the work to
continue. All allegations on this page was answered in the
previous response.

COMMENT T 11: page 9 of the

The commentor has concerns regarding traffic incidents and
specifically that a number of streets and alleys have been
blocked or partially blocked for weeks and months at a time
during the U.S. EPA remediation.

U.S. EPA RESPONSE TO COMMENT TO T 11l:

U.S. EPA thanks the commentor for the concerns; however, any
vehicles which have blocked alleys for weeks or months were not
those involved with the U.S. EPA remediation. The longest time
periad that a vehicle involved with the remediation may have
blocked a street or alley is 10 hours. U.S. EPA and its
contractors have coordinated these activities with the Mayor and
City Inspector of Granite City. Additionally, no accidents have
occurred and all city property is repaired. The City Inspector
is pleased with the remediation contractor’s cooperation and
timeliness. All residence owners, with very few exceptions, are
pleased with the restoration of their property as can be seen in
the public meeting transcript.

COMMENT T 12:

A report was attached to the City’s comments presenting concerns
of traffic-related incidents. This report alleged that a large
number of trucks were parked along streets and a significant
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increase in truck traffic occurred.
U.S. EPA RESPONSE TO COMMENT T 12:

U.S. EPA thanks the commentor for the concerns; however the
standard operating procedures are established to minimize
disruption to the local traffic and the community. Trucks may be
parked along the street at the start of the work day whereas the
most trucks ever parked at any one time were seven, as they began
loadout of materials. After the initial loadout of the seven
trucks was completed, no more than two were parked thereafter.

In addition, in general, trucks are not allowed to sit idle;
maybe two idol trucks were on the street at any given time.

Regarding the alleged increase in truck traffic, U.S. EPA has the
opinion that no significant increase in truck traffic has
occurred. A significant volume of truck traffic is already
present in Granite City due to the many industries in the area of
the site. In fact, Mr. Fitzhenry, the attorney for the city of
Granite City, has recently stated that truck traffic from the
residential soil remediation activities is not an issue.
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WRITTEN HEALTH COMMENTS

THE GRANITE CITY LEAD EXPOSURE DATA SET: IEUBK MODELING AND
EVALUATION OF SOIL LEAD AS A RISK FACTOR,
by Gary L. Ginsberg and Gale L. Hoffnagle, TRC Environmental
Corporation
Submitted on January 6, 1995

COMMENT H 1 (TRC-OBJ1l); Page 1, lines 6-7 from bottom: "The blood
lead distribution shown for Granite City children is typical of
that expected for urban areas."

U.S. EPA RESPONSE TO COMMENT H 1:

Neither the Madison County Lead Study area nor the vicinity
of the NL/Taracorp site (hereafter denoted in brief as the NL
site) are demographically similar to major urban areas or to
smaller urban areas (less than one million people). There is a
significant association between blood lead and lead in household
dust in the Madison County Lead Study, where most of the lead in
household dust is derived from lead in soil in the areas closest
to the NL site even after adjustment for demographic or
behavioral factors and for the existence of deteriorating 1ead-v
based paint that was found in some of these houses. The oy
incidence of elevated blood lead concentrations within about a
quarter mile of the NL site is about 25 percent of children
younger than 6 years of age (hereafter called ’'pre-school
children’), compared with about 10 percent in the distant parts
of Madison County, and 16 percent in smaller urban areas in the
NHANES III study. The difference is statistically significant.
Deteriorating lead-based paint is one source of lead that is
often found in older urban areas, and undoubtedly contributes
some cases of elevated childhood lead exposure in Madison County
Lead Study, but there is no reason to believe that the incidence
of elevated blood attributable to lead paint should differ from
other small urban areas. However, the proposed remediation area
around the NL site contains lead sources, predominantly in soil,
that pose an extra risk to young children who live there. Some
children farther away from the NL site, in communities such as
Eagle Park Acres or Venice Township, are exposed to other
significant identifiable sources of lead, including yards or play
areas contaminated by battery casing chips and by materials from
the waste pile used for street repair or yard fill, which are
hardly the most common lead sources in other urban areas.

Additionally, it is not appropriate to deemphasize the importance
of cleaning up significant lead contamination in one community
just because other communities may also have significant lead
contamination. This statement is made in different forms
throughout these comments, and U.S. EPA disagrees completely with
this attitude and the statements that it is acceptable to have
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16% of the children tested in the Madison County study area
between ages 6 months and 6 years with a blood lead in excess of
10 ug/dl because it is typical of other smaller urban areas.

Such an approach obscures potential public health problems and is
of little consolation to individuals who may be adversely
affected by situations such as that near the NL. site.

COMMENT H 2 (TRC-OBJ2); p. 1, 4-6 lines from bottom: "While
statistical analyses of the environmental lead/bloocd lead
relationship are confounded by a variety of covariant parameters,

soil lead is unlikely to be a major explanation for elevation in
blood lead."

U.S. EPA RESPONSE TO H 2:

EPA performed a variety of multivarjate statistical analyses
u31ng the Madison County Lead Study data. These analyses showed
that ad_is the m ifican nvironm contrj

to childhood blood lead, even after adjusting for modifying
factors such as the child’s age, family or household demographic
characteristics, child-specific behavioral characteristics such
as mouthing of non-food objects, and condition of the building or
of the paint on the building. However, it is important to =
recognlze that household dust is a pathway for exposure -- the «
major pathway for most preschool children -- and not a source ih
itself. Prlmary sources that céntribute lead to household dust
include lead in yard soil and lead in interior paint. While both
sources are important, our analyses show that yard soil is a much
more important contribu in ho dust tha i 1

aint for m h mj from The
primary, but indirect role of soil lead can be resolved by
appropriate analyses.

COMMENT H 3 (TRC-OBJ3); p. 1, bottom 2 lines, and p. 2, top 2
lines of the report: "The default model used by EPA to derive a
soil lead cleanup level (Marcus, 1994) is not predictive for the
cases in which soil lead exceeds 500 ppm. The slope between
blood lead and soil lead (ug/dl change per 1000 ppm change in
soil lead) is overpredicted by approximately 4-fold by the
default model."

RESPONSE TO COMMENT H 3:

We have examined the predictiveness of the IEUBK model in some
detail in preparing our initial assessment and later in
evaluating this comment. The IEUBK model provides generally
accurate predictions for soil lead concentrations less than about
1000 ppm. The predictive range for the IEUBK model applied to
data from the Madison County Lead Study includes the usual
decision range for soil lead remediation, 400 to 1000 ppm, and
lower concentrations. The model tends to overpredict blood lead
concentrations somewhat for higher soil lead concentrations, but
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by much less than a factor of four suggested in this comment. A
number of plausible alternative explanations may be proposed for
this difference, as discussed in the next Response. Neither the
IEUBK Model nor "slope factor" models such as those used by EPA
in the Air Quality Criteria for Lead (U.S. EPA, 1986) can
estimate individual deviations from mean predicted blood lead
caused by intrinsic random variability attributable to inter-
individual differences in exposure, absorption, and biokinetics
of tissue distribution and elimination.

COMMENT H 4 (TRC-OBJ4); p. 2, lines 5-7 of the report: "The best
performance of the model is attained by decreasing the soil/house
dust lead uptake (absorption) coefficient under conditions of
high environmental concentrations."

U.S. EPA RESPONSE TO COMMENT H_G;;___

A number of plausible explanations may be proposed for
differences between observed and predicted blood lead
concentration, including: (1) both soil lead and dust lead.
concentrations were measured by protocols that differ somewhat
from the protocols used in studies for which the IEUBK model w
originally validated. These include the inflation of dust lea
concentrations by inclusion of large particles such as paint
chips. This occasionally made a large difference, since some ¢
the extremely large dust lead concentrations occurred in
locations with moderately elevated soil lead concentrations, and
showed the largest mismatches between observed and predicted
blood lead; (2) the contribution of soil lead to household dust
lead may be somewhat smaller than the standard model assumption
of 70 percent, especially 'near the NL site; (3) bicavailability
of lead in particles may be different for dust or soil particles
from different sources, such as differences among particles from
battery chips and waste pile materials used for fill, particles
derived from chips or flakes of lead paint, and airborne
particles deposited as fugitive emissions from the waste pile or
historical emissions from the smelter stack. Differences in
biocavailability associated with location seem less plausible than
differences in dust and soil sampling or analysis from standard
methods used in other studies, or differences in movement of soil
into household dust. The differences in transport may be
attributed in part to greater awareness of potential lead hazards
among residents near the site, but in the absence of a suitable
control group, any hypotheses about the role of caretaker
awareness in mitigating childhood exposure to dust and soil
remain speculative. There were no systematic effects of child
age between observed and predicted blood lead concentration. The
model underestimated blood lead concentration among children
identified as non-white (especially African-American), even after
adjusting for environmental lead, with every set of model
parameters used in the sensitivity analyses. Several
multivariate statistical analyses also found this difference,
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even after adjusting for differences in sociodemographic
characteristics and environmental lead.

The commentors suggested using a post hoc calibration of the
absorption parameters of the IEUBK model using alternative
percentages 'in Table 2 of the TRC report. The recommendation in
the TEUBK Model Guidance Manual is that post-hoc calibration of
the Model using cross-sectional data be avoided without strong
biclogical or physical evidence based on properties of the soil
and dust on the site. In fact, a number of plausible
alternative explanations for the observed pattern of deviations
are described in EPA responses to detailed comments below,
especially TRC-9.

COMMENT H S (TRC-OBJS); p. 2, lings 13-15, 17--21 of the report:

“The calibrated model demonstrat®s that soil lead remediation to
even very low concentrations (e.g. 200 ppm) would have only a
slight impact upon blood lead as indicated by the limited effects
of soil lead on indoor dust lead. ... Rather than focussing upon
soil lead mitigation, a combined approach involving parental
education, mitigation of strong lead sources (such as lead paint
in poor condition, and grossly elevated soil and dust lead :
concentrations) may be the most effective approach if it is
decided that an intervention program of any kind is needed in
this community." . . S

RESPONSE TO COMMENT H S:

Within existing EPA program constraints, a multimedia approach
dealing with the diverse potential sources of lead exposure in a
househecld would be preferred. The analyses developed by EPA
suggest that in a substantial number of residences within the
remediation area near the NL site, the primary exposure problem
resulting in observed cases of blood lead of 10 ug/dl or greater
is clearly attributable to ‘grogsly elevated soil and dust lead’,
which is sufficiently greater than the probable contribution of
lead paint or other environmental sources in these households as
to suggest that, by itself, soil lead remediation would be an
important action in preventing lead exposure for present pre-
school residents, and more importantly, for new occupants of the
same residence. Remediation of a yard with high soil lead
concentration would also help to prevent recontamination of the
residence and would contribute to a community-wide reduction in
exposure, particularly in nearby remediated residences. The
effectiveness of remediating soil lead has been demonstrated in
the first year of the Boston component of the Urban Soil Lead
Abatement Demonstration Project (USLADP; Weitzmann et al., 1993)
with reductions at least as great in the second year after
abatement (Aschengrau et al., 1994), and in ongoing remediation
at the CERCLA site in the Silver Valley of Idaho (Von Linden et
al., 1995). Remediation may be most effective when soil lead is
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clearly a major source of exposure and of potential household
dust contamination, and where recontamination of the residence
can be prevented. Parental education and other behavioral
interventions may also be effective, but this requires a constant
effort for each new household with young children that moves into
the residence, for as long as the lead sources in soil and paint
remain and the residence can become recontaminated (i.e.
intervention is not a permanent remedy).

COMMENT H 6 (TRC-OBJ6), p. 2, lines 15-17:

"Many children who have elevated blocd lead do not live in
elevated soil lead areas. The blood lead/soil lead slope factor
relating blood lead to soil lead is thus shallow."

U.S. EPA RESPONSE TO COMMENT H 6 ..

Soil lead concentration may not by itself be an adequate
predictor of child blood lead concentration without knowledge of
site-specific soil transport and uptake properties.The map in
Figure 1 of the IEHR/IDPH report on the Madison County Lead Study
shows that the areas with the highest incidence of housing
containing children who have elevated blood lead is in the area
near the NL site and essentially "downwind" of the site, but t
there are some pockets of elevated blood lead in more remote _5
areas such as Venice Township and” Eagle Park Acres that are
probably attributable to other identifiable sources, such as
battery casing chips. Unfortunately, in spite of repeated
requests, IEHR/IDPH has failed to provide EPA with data that
would allow this observation to be evaluated in detail. The
commentor, presumably, also has no basis for separating these
areas from equally distant parts of Granite City or Madison where
the primary soil lead source was historical emissions from the
now-closed smelter, which may differ in potential lead hazard
from the battery casing chips and from waste pile material used
as soil fill in Venice and Eagle Park Acres. A meaningful
"slope factor" cannot be calculated without such separation by
potential lead source. For example, if there is very low soil-
to-dust transport or biocavailability of lead from one source,
then the blood lead vs. soil lead slope factor will be much lower
than for otherwise similar soil lead concentrations where soil
lead is either more readily transported into house dust, or is
more biocavailable than soil lead from another source. This is
discussed at length in the IEUBK Model Guidance Manual in order
to prevent over-simplification of the sort demonstrated by this
comment .

COMMENT H 7 (TRC-OBJ7); p. 2, lines 24-25, 30-33 of the report:
"EPA’s critique focused upon a spatial relationship between blood
lead and soil lead which is confounded by a variety of
covariates. ... the association between soil lead and elevated
blood lead is weak and not statistically significant. Other
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environmental (particularly paint lead) and
behavioral/sociceconomic factors are likely stronger influences
in creating blood lead exceedances."

U.S. EPA RESPONSE TO COMMENT H 7:

This is an interesting speculation by the commentor, which we
have tested extensively using several multivariate methods, as
described in an accompanying report. In essence, soil lead
concentration is a weak direct predictor of blood lead, whereas
dust lead is one of the strongest direct predictors of blood
lead. However, soil lead is the strongest direct predictor of
dust lead in empirical statistical models we have tested, and is
generally stronger than or about as strong as lead paint as a
predictor of dust lead. Most of the socio-demographic variables
are covariates of blood lead, and sometimes of dust lead, but on
a child-by-child and residence-by-residence basis, show
relatively weak confounding with lead in soil, and do little to
modify the estimated effects of soil lead on dust lead. The
reason why soil lead plays an important but indirect role is easy
to understand. Soil lead is a potential source of lead in
household dust. The soil-to-dust pathway may be reduced by any
of several interventions, for example by using doormats and by
removing street shoes at the entrances of the residence.
Conversely, the transport of soil into house dust can be
increased by ‘the presence of inddd¥-outdoor pets, or by outdoor”
activities such as playing or gardening in yard soil when these
activities allow more soil to be tracked into the residence.

Dust lead tends to have a relatively variable relationship to
soil lead in different residences, sometimes low and sometimes
high, and differing even in repeated measurements of the same
residence. Dust lead loading depends on whether the particular
household had been dusted at the time when the study was done and
on the relative ease of dusting the residence, and may be subject
to large changes when other residents occupy the same housing.
Lead-based paint also has a somewhat variable relationship to
household dust lead, depending on the frequency of house cleaning
and the attention paid to maintaining or stabilizing surfaces
with deteriorating paint. - In the areas nearest the NL site, the
deteriorating lead paint loadings are not much higher than the
loadings further away from the site, whereas the soil lead
concentrations are much higher.

EPA has used several multivariate statistical methods to analyze
the relationships among environmental lead variables. In most
houses near the site, the contribution of soil lead to dust lead
is estimated to be much higher than the contribution of lead
paint to dust lead. At some distance from the NL site, the soil
lead concentrations are much lower and so typically are the dust
lead concentrations and loadings, but there is a clear
correlation with deteriorating interior lead paint. The lead
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paint contribution to dust lead is dominated by the soil lead
contribution near the NL site. Because soil lead and paint lead
are indirect sources of lead in the child’s blood, acting through
dust lead as intermediate pathway, neither soil lead nor lead
paint are significant predictors of blood lead when dust lead is
included as a predictor of blood lead. Dust lead appears to be a
much more important direct medium of childhood exposure (the more
"proximate" exposure medium) than either soil or paint chips. It
is not possible to understand the weaker relationship of the
primary lead sources (soil and paint) to blood lead without
understanding that dust lead is the appropriate marker of
potential exposure.

The behavioral and demographic covariates show some relationship
to distance, but are not strong canfounders. A confounding
variable must be related to both the response (e.g. blood lead)
and the nominal causal agent (e.g. soil lead). Within each
distance "ring", most potential confounders such as age, mouthing
behavior, parental income and education are not strongly
correlated with soil lead, but are more closely correlated with
blood lead. It is thus possible to separate the effects of these
potential confounders apart from soil lead and dust lead. The
scientific basis for the lack of serious confounding is that mady
of the sociodemographic and behavioral variables affect the rac‘
of contact with or ingestion of soil, dust, paint chips, and &
other media, -but have little relarlon to~the -amount of lead in ¥
each environmental component. There wouldn’'t be any lead in the
child’s blood without lead in some environmental medium
encountered by the child, where the environmental media include
food, drinking water, air, medicines and cosmetics, and
accidental ingestion of scil, dust, or large paint chips. Even:
if the child’s lead was acquired from the mother’s lead exposure
and passed on to the child during pregnancy or lactation, all of
the lead in the child must ultimately come from some
environmental source, and the behavioral and demographic
variables can at most modify the amount of lead that the child
has taken up from some current or historical exposure to
environmental lead. Therefore, while it is useful to include
some of the behavioral and sociodemocgraphic variables in a
statistical analysis because they help to explain the inter-
individual variability in blood lead, they are at most modifiers
of the uptake of lead from some environmental lead exposure
pathway or source.

EPA analyses use distance from the NL site as an indicator of
potential source of lead in soil near the site. In fact, one the
strongest relationships among all of the variables evaluated in
the data set provided to us is that lead in soil is nearly
inversely proportional to distance from the site. Apart from
this, the commentors’ speculations about the confounding effects
of distance-related variables have little factual basis, once the
two-phase nature of the relationship of blood lead to soil lead,
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through dust lead, is reccgnized.

COMMENT H 8 (TRC-OBJ8); p. 2, lines 25-28 of the report: "In the
first instance, EPA appears to misinterpret the use of the
spatial correlation in the study. It was not intended as a
method for comparing areas. Rather, it was simply intended to
‘assure that a representative sample was obtained across the whole
of the community."

and

(TRC-2); p. 3, lines 12-14 of the report: "The study region was
divided into concentric rings spreading outward from the former
smelter to ensure a reasonably even spatial distribution of
subjects, a point misunderstood by EPA."

vs. :

(TRC-1); p. 3, lines 10-12 of the report: "Since a suitably
matched control group was not identified, the study adopted a
cross-sectional design relying upon regression analysis to test
hypotheses regarding environmental lead: blood lead
relationships."

U.S. EPA RESPONSE TO COMMENTS H 8: | Z
There appear to be sqme major inconsistencies among these 3

arguments. While it is useful to design a stratified sampling
study so as to obtain representative samples within each stratum,
it is essential that the stratification have some meaningful
relationship to the hypotheses being tested. If there were only
a desire to have uniform spatial representation of subjects, any
number of alternate approaches could have been used, such as
dividing the Madison County study area into census tracts and
subtracts, or using existing political subdivisions such as
separate cities, townships, and wards or taxation districts
within the communities {(in fact, no information about separate
communities or neighborhoods is even included in the data set
provided to EPA). Whether by intention or by inadvertence,
stratifying the Madison County Lead Study area into concentric
rings centered on the NL site has the effect of strongly
stratifying the study by exposure gradient with respect to lead
in soil and in household dust, and much more weakly with respect
to building condition, lead paint, and sociodemographic
variables. This is the only reasonable basis for Comment TRC-1,
" since a cross-sectional study designed to obtain representative
samples from some portion of the study region regarded as the
"control" area and from other parts of the study region
designated as "target" areas must be divided up according to
known or expected levels of exposure variables and of important
covariates. While other geographic subdivisions of the study
area would have allowed a better separation of the effects of
soil lead from the effects of other lead sources and from some of
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rhe potentially confounding sociodemographic factors, such as
those described in EPA’'s May 23, 1994 comments on the draft
IEHR/IDPH report, the use of concentric rings was highly
informative. If this stratification did not provide a basis for
regression modelling in which the "control" areas were the more
remote parts of the Madison County Lead Study, then the validity
of that study for inference about children in Madison County must
be brought into question. Our use of the distance stratification
was based on what this approach to study design actually seems to
have accomplished, rather than on its intended uses as described
inconsistently in comments TRC-OBJ8, TRC-1, and TRC-2.

COMMENT H9 (TRC-OBJ9); p. 2, last 5 lines of the report: "...

U.S. EPA’s use of the default IEUBK Model, which ignores the real
data gathered at the site in contravention of the instructions
stated in the user manual, has.numerous flaws and provides a
misleading assessment of the potential benefits of soil lead
remediation. We believe that the cleanup scenarios presented in
this analysis provide a more realistic representation of the
effects of soil lead remediation." :

U.S. EPA RESPONSE TO COMMENT H9:

5285 M

U.S. EPA made extensive and appropriate use of the data in the
Madison County Lead Study, includipg significant limitations ing
study design, non-standard protocols for collection of soil and
dust samples, and non-standard protocols in reporting household
dust lead concentrations. The Guidance Manual notes the
importance of collecting appropriate site-specific samples for
use as input in the IEUBK model, a point which the commentors
appear to have overloocked. As we will discuss below, the
assessment of community-wide risk levels seriously distorts the
intended application of the model to evaluate risk on a unit-by-
unit basis. We agree that not all of the yards in the study area
need to be remediated; however, highly elevated soil lead
concentrations are heavily concentrated in the vicinity of the NL
site, but also occur at a few other places in Madison County.

Our analyses are directed towards setting remediation goals at
these residential units.

COMMENT H 10 (TRC-3); p. 3, lines 20-31 of the report:

"... the soil lead/blood lead relationship was confounded by a
large number of interrelated variables. When hierarchical
regression was used to account for key interrelated parameters
i.e., water lead, paint lead, condition of paint), it was shown
that soil lead accounted for only 3% of the blood lead variance.
In relation to other risk factors, the contribution of soil lead
was considered to be quite small. For example, comparison of
blood lead results across the soil lead <500 ppm vs. >500 ppm
groups found only 1.4 ug/dl differential. 1In contrast, a marked
blood lead differential was found across residences representing
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different levels of upkeep. Blood lead in 0 to 6 year old
children ranged from 6 ug/dl when the residence was in good
condition, to 8.2 ug/dl for a rating of fair condition, to 11.8
ug/dl for poor condition. Such findings lead to the conclusion
that in this community, factors other than lead in soil have a
more important impact on blood lead, in spite of the fact that
soil lead levels ranged up to 3,000 ppm.*"

RESPONSE TO COMMENT H 10:

This comment intermingles and confuses a number of important
technical issues in the statistical analyses and in their
interpretation. To deal with the points separately:

(1) Soil lead is not a very strong predictor of blood lead
because it is not usually the most proximate or immediate
exposure medium for young children. Dust lead is a far better

direct predictor of environmental lead effects on blood lead than

is either soil lead or lead paint, since household dust is a
medium to which almost all children are regularly exposed. Soil
lead is a strong predictor of lead in household dust, and in the
vicinity of the NL site is usually much more closely associate
with dust lead than is lead paint. Even the IEHR/IDPH report
demonstrates, in Table 10 of that report, that dust lead loadi

is by far the most significant predictor of blood lead (F=59.1§),.

followed by less significant modifiers for individual behavior-
(hours of outdoor play, F=24.13; child age, F=20.29), household
characteristics (ethnicity, F=12.45; recent remodeling, F=9.89),
and then distance (F=10.28) which is still highly significant
(P=0.0015) . (To explain the meaning of the term "F", statistical
significance was often characterized by the value of a statistic
for testing the hypothesis that the covariate has no effect on
blood lead. The statistic reported by IDPH was Fisher’s "F"
statistic. Any value of F larger than about 4.0 indicated that
there was a significant relationship between blood lead and the
covariate.) EPA analyses, using a variety of hierarchical and
stepwise regression modelling strategies, linear and nonlinear
model specifications, find that virtually identical results can
be obtained if distance is replaced by the logarithm of soil lead
concentration. The failure to use dust lead in the hierarchical
regression analysis in the IEHR/IDPH report is thus equivalent to
a faiiure to include the total effect of scil lead on blood,
whose primary manifestation is through the dust lead pathway.
This omission is all the more puzzling because the role of soil
lead as the primary predictor of dust lead, and therefore as an
important indirect predictor of blood lead, is clearly
demonstrated in the IEHR/IDPH report Table 12, Model 2. Table 11
in the IEHR/IDPH report shows that the hierarchical regression
model reported there is seriously deficient, since all of the
variables used in that model explain less variability in blood
lead than does dust lead alone. The potential confounding of
soil lead, paint lead, and dust lead is explored in the EPA
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analyses using a variety of multivariate statistical methods, and
is shown to be a relatively minor technical problem. Even if one
accepts the validity of the soil lead, dust lead, and paint lead
data in the Madison County Lead Study, the effects of these
variables on blood lead can be substantially separated. The
modest amount of confounding is a technical issue that can be
reasonably resolved, since the Madison County Lead Study contains
all combinations of houses with high soil lead and low soil lead,
high dust lead and low dust lead, high paint lead and low paint
lead, although not in equal proportions.

(2) The commentors present a breakdown of mean blood lead
concentrations by separating soil lead concentration into two
categories, <500 and >500 ppm. They also show breakouts of blood
lead by house condition, and later {comment TRC-7) by ethnicity.
This tends to distort the relatianships, since soil lead, paint
lead, house condition, and ethnicity are not independent of each
other, and multivariate statistical methods are needed to
understand the interrelationships. A variety of such methods
were used in the EPA analyses. Bivariate (two-component) tables
or figures can be informative, however, in suggesting underlying
relationships. But, as EPA noted in its comments of May 23
October 20, bivariate statistics alone are not adequate for
understanding these relationships.

COMMENT H 11 (TRC-4); page 3, para. 2, bottom sentence:
"Consistent with this is the results of an educational
intervention in this community in which a marked blood lead
decline was attributed to this intervention."

U.S. EPA RESPONSE TO COMMENT H 11:

The commentors show appropriate reserve in interpreting the
reduction in blood lead levels attributed to educational
intervention in the IEHR/IDPH report. The hypothesis that
educational intervention produces short-term decreases in blood
lead for children who reside in the household is plausible, but
the followup study does not allow the hypothesis to be tested,
nor the size of the reductlon to be estimated, in the absence of
any control group.

COMMENT H 12 (TRC-5); page 5, para. 3 of the report:

"... the majority of blood lead exceedances in this community are
in cases where soil lead is low (less than 500 ppm)."

U.S. EPA RESPONSE TO COMMENT H 12:

The statement is correct, but highly misleading. Soil lead
is low in the overwhelming majority of Madison County residences,
but other sources such as lead-based paint and lead in tap water
are high in some of these residences. It is hardly surprising
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that elevated blood lead concentrations should occur in scme of
these houses, which taken together constitute a majority of the
total number of cases of elevated blood lead. As shown in Table
1 (attached), there is a systematically increasing relationship
between the incidence of eievated blood lead and soil lead. More
detailed analyses show that this relationship persists even after
adjustment for other environmental lead variables and for a
variety of behavioral and sociodemographic covariates and
modifying factors.

COMMENT H 13 (TRC-6); page 4, lines 5-10 of the report:

"“... the NHANES III dataset ... indicates that 16.4% of childhood
(1 to 5 year old) blood lead values exceed 10 ug/dl in urban
areas of less than one million in population. This
correspondence with Granite City blood lead results suggests that
if a problem does exist at Granife Tity, it is best attributed to
the same types of lead source that are typical of the urban
environment (e.g., old housing containing dilapidated lead paint;
historic lead fallout from fuel combustion)"

U.S. EPA RESPONSE TO COMMENT H 13:

See response to comment H 1 (TRC-OBJl). There is a _qga_l_u.;gg;}
soil lead exposure problem, associated with historical emissions
from-the-NL site, with an incidence of about 25 percent elevated
blood leads in preschool children. The more distant parts of
Madison County, with an incidence of elevated blood lead of about
10 percent, may be more typical of older urban areas. However,
isolated locations exist elsewhere in Madison County where there
is soil lead contamination from battery chips and other waste
materials specific to this site. The comparison of the entire
Madison County study area to a national average (which is still
higher than is desirable from a health perspective) is an attempt
to dilute a local and site-specific problem by averaging this
area with other areas that have much lower lead exposures.

COMMENT H 14 (TRC-7); .page 4, lines 10-14 of the report:

"It should be noted that in the Granite City dataset, race had
very little impact on blood lead, with the mean for white and
non-white children not being statistically different. This
contrasts with the NHANES III dataset where urban non-whites had
substantially higher blood lead than did urban whites. It is
possible that this indicates similar SES status for Granite City
whites and non-whites since at Granite City, SES was a key
determinant of blood."

U.S. EPA RESPONSE TO COMMENT H 14:

This comment presents another incomplete bivariate assessment.
The majority of non-white preschool subjects in the Madison
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County Lead Study resided at some distance from the NL site,
where soil lead and dust lead concentrations were typically much
lower than in the vicinity of the NL site. After statistical
adjustment for environmental lead exposure and for a large number
of individual behavioral covariates and sociodemographic
characteristics, with particular emphasis on indicators of SES,
‘EPA analyses found that race or ethnicity was among the most
important of the non-environmental covariates. Non-white children
typically had higher blood lead concentrations than non-white
children, everything else being equal, a finding consistent with
almost all earlier reports (e.g. Stark et al., 1982; Weitzmann et
al., 1993; Aschengrau et al., 1994) as well as with NHANES III,
and with the most credible of the analyses reported in the
IEHR/IDPH report in Table 10.

COMMENT H 15 (TRC-8); p. 4, para. 2, lines 8-15; p. 5, lines 6-10
of the report: T T '

"... the model overpredicted blood lead concentrations by nearly
2 fold in the socil lead subgroup that was greater than 1000 ppm
(7.1 actual; 13.7 predicted). Additionally, the percentage of
children with blood lead above 10 ug/dl was overestimated by a
large factor in this subgroup. A similar situation occurred inj
the 501 to 1000 soil lead subgroup, although the model &
overprediction was not as large (37%). In the lower soil lead -
groupings {(0.to 250 ppm, and 251 -po 500 ppm) the model-predicted
blood lead was reasonably close to that actually observed,
although in the lowest subgrouping, the model underpredicted by
27%. ... The trend in Table 1 {of the TRC report] is that at low
soil and dust lead concentrations (i.e., below 500 ppm), the
model provides a good estimation of childhood blood lead.
However, with increasing soil/dust lead concentration above 500
ppm, the model becomes increasingly overpredictive, such that for
a significant percentage of young children at Granite City (29%),
the default version of the model is inappropriate."

U.S. EPA RESPONSE TO COMMENT H 15:

U.S. EPA noted some deviations between observed blood lead and
blood lead predictions using the IEUBK model. A large number of
graphical and statistical comparisons have been made in order to
understand why these deviations had occurred. A detailed report
is being prepared, but the results of the EPA analyses include:

(1) the deviation between observed and predicted blood lead
concentrations was predicted better by reported dust lead
concentration than by any other variable, including soil lead;

(2) Very large deviations (predicted - observed > 25 ug/dl)
occurred for about a dozen children who lived in households with
extremely high reported dust lead concentrations (> 6000 ppm),
which are believed to represent dust samples that have been
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biased substantially upward by mathematically averaging the dust
sample with a sample of large lead paint chips;

(3) Blood lead was also overpredicted among all children with
reported dust lead concentrations between 1750 and 6000 ppm, but
to a much smaller extent (< 25 ug/dl), since some but probably
not all of the dust samples were also somewhat contaminated by
inclusion of large paint chips;

(4) On average, the IEUBK model overestimated blood lead
concentrations slightly for reported dust lead concentrations in
the range of about 750 to 1750 ppm, which is believed to
represent dust samples whose lead content has been biased upward
to a lesser extent than the samples in (2) and (3);

(5) Blood lead was accurately. predicted by the IEUBK model for -
reported dust lead concentrations below about 750 ppm, which
corresponded roughly to reported soil lead concentrations < 900
ppm;

(6) Apart from the 10 to 12 children living in residences with
very high dust lead concentration, there was only the expected
weak dependence of observed blood lead on the behavioral and
sociodemographic variables, so that the deviation between
observed blood lead (which depended on these covariates) and
predicted blcdod lead "(which did not depend on these covariates)
showed a weak relationship to, but no systematic bias from:

s T

Child’s age

Hours of outdoor play

Hours of play on the 'floor

Mean number of cigarettes smoked by adult residents each day
Parental education

Household income group

(7) On average, the IEUBK model underestimated blood lead
concentrations in non-white children by about 1.2 ug/dl;

(8) The deviation between observed and predicted blood lead
increased slightly for buildings in worse condition, but
showed no systematic deviation apart from the children with
very high dust leads;

(9) The large deviations between observed and predicted blood
lead did not depend on the interior or exterior lead paint
index (average of the product of XRF loading and paint
condition) ;

(10) There was some tendency for the model to overpredict blood
lead when the average product of interior XRF lead loadlng
and paint condltlon exceeded about 5 to 10 mg Pb/cm?, which
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is consistent with deviations attributable to paint-biased
dust samples;

(11) Apart from the 10 to 12 children with very high reported
dust lead concentrations, the model accurately predicted
blood lead for dust lead loadings less than 5 mg Pb/m?, and
overpredicted slightly at dust lead loadings greater than S
mg Pb/m?.

(12) Given the fact that previous activities to educate Granite
City residents on lead sources and how to minimize exposure
to these sources has modified some residents’ behavior, the
model should overpredict blood lead somewhat in Granite City
since educational activities have introduced a potential low
bias to blood lead results.

(13) We would like to emphasize the fact that the soil lead and
dust lead data reported in the IEHR/IDPH study and used in
EPA reanalyses of the data represent valid measurements that
can be used in a wide variety of empirical modeling
exercises. These data are predictive of blood lead in pre-
school children, and therefore can be useful in other risk,
estimation activities. However, there are some important Qr
potentially important differences between these soil lead %
and dust lead data and the analogous measurements intendeqd:

“as input to the IEUBK Model,"as indicated in the above
remarks, that were apparently overlocked by the commentors.

COMMENT H 16 (TRC-9); p. 4, last para.:

"... The model predicts a ‘'soil lead/blood lead slope of 7.48,
which is far above that actually seen (1.70). This
overprediction of the slope leads to the false conclusion that
blood lead is very sensitive to changes in soil lead such that if
soil lead were remediated, blood lead levels should fall
dramatically. The Urban Soil Lead Abatement Project (Baltimore,
Cincinnati, Boston) indicated that very little benefit could be
found after remediation of soil lead (e.g., Weitzman, 1993),
which supports the concept of a low soil lead/blood lead slope."

U.S EPA RESPONSE TO COMMENT H 16:

The total relationship between blood lead and soil lead usually
includes several assumptions about the role of relationship of
soil lead to dust lead, about the rates of ingestion of soil and
dust, and about the absorption of lead from ingested soil and
dust. Use of a composite slope factor as suggested by the
commentors conceals these implicit assumptions, whereas the IEUBK
Model makes the assumptions transparent. Our analyses of the
Madison County Lead Study data suggest that the contribution of
reported soil lead to reported dust lead may be much lower near
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the NL site than the standard model parameters, but this
conclusion may be biased because the dust and soil sampling and
reporting protocols appear to differ from those that were used in
developing and calibrating the IEUBK model. An assessment of the
effect of remediation may be made in at least two different ways.
The approach that most closely matches the USLADP is to assume
that changes in environmental lead exposure are followed in
children who had been previously exposed to higher
concentrations. The simulations cited in the Guidance Manual
show that it takes about two years to achieve blood lead
concentrations similar to those achieved in children two years
older who had grown up in the cleaner post-remediation
environment. The decrease in blood lead in the second post-
remediation year and subsequent years occurs because the internal
body burden of lead stored in the skeleton is gradually
eliminated, and because house dust is not recontaminated when a
primary source of lead in soil is eliminated. This appears to
have occurred in the Boston component of the study (Aschengrau et
al., 1994), and in the major CERCLA remediation project near
Kellogg, Idaho (Von Lindern et al.,1994), but not in the other
USLADP projects which did not achieve effective control of
contamination from other sources. A better indicator of
remediation effectiveness is the blood lead concentration of E
children who are born in or move into remediated housing while ¥
very-young. .The. "slope.factor" cqQuld at most be used to compaxze
only children who have grown up in remediated and non-remediated
housing, assuming these were equivalent in every way, and could
not be used to estimate blood lead in children when the post-
remediation housing has different properties of soil or dust lead
transport, intake, or absQrption. Some site-specific adjustment
of the IEUBK model parameter for soil-to-dust transport was
evaluated based on the environmental data from the Madison: County
Lead Study, but further post-hoc calibration is not warranted due
to uncertainties about the soil lead and dust lead data used as
input.

COMMENT H 17 (TRC-10); p. 5, lines 12-17:

"The most likely explanation for the overprediction may be
decreased absorption of lead from soil and dust at higher lead
loadi*ngs. This concept is consistent with a variety of
literature sources (e.g., Sherlock 1986; Bushnell, 1983) and is
more plausible than other potential explanations (children
contact less soil or house dust if it contains high lead; shift
in lead internal distribution away from blood at higher intake}"

U.S. EPA RESPONSE TO COMMENT H 17:

There is no biological or physical basis, using site-specific
soil or dust samples from the Madison County Lead Study, to
confirm the commentors’ speculation that absorption of lead from
these media shows the sharp dependence on soil lead concentration
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suggested in the TRC report. Known differences between soil and
dust lead sampling and reporting protocols used in the Madison
County study and protocols used in the studies on which the IEUBK
Mcdel parameters were based can account for differences between
observed and predicted blood lead. Other possibilities include
differences in the amount of soil and dust ingested by children
in the study, or differences in the relative proportion of soil
to dust ingested. In fact, differences between observed and
predicted blood lead are relatively small once the 10 to 12 cases
with the largest dust lead concentrations (probably inflated by
inclusion of lead paint chips) are excluded from the comparison.
Additionally, U.S. EPA has cobserved that residents living near
the smelter (higher lead concentrations) appear to have modified
their children’s behavior to reduce exposure to environmental
lead, moreso than those living further from the smelter. . This
phenomenon is clearly one of the reasons for the overprediction .
of blood lead at higher soil concentrations.

COMMENT H 18 (TRC-11); p. S, lines 20-27 of the report:

"The model was iterated using different absorption coefficients
until a good fit was achieved for each soil lead subgrouping.
Table 2 [of the TRC report] shows the back-fitted absorption
coefficients that provide the best fit for several soil lead
subgroupings. While the model default value of 30% soil
absorption is appropriate for thé 251-500 ppm group, lower
absorption coefficients are required for fitting the model to
actual data in higher soil lead groupings. The relationship
between absorption cocefficient and composite soil/dust lead
concentration approximates a straight line with a negative slope
(Figure 1 (of the TRC report])."

Ay W

U.S. EPA RESPONSE TO COMMENT H 18:

Plausible alternative explanations based on site-specific
information were discussed in Responses to H 7, 8, 9 (TRC-8, 9,
10). In addition, there is no biological basis for the straight-
line relationship, and backfitting grouped blood lead and
soil/dust lead data rather than individual data is inappropriate.
The negative straight line relationship (% absorption = 35.4 -
0.02 * TWA, where TWA is a time-weighted average soil and dust
lead composite concentration) implies that lead absorption is
negative when the composite soil/dust lead concentration exceeds
35.4/0.02 = 1770 ppm, which is absurd.

COMMENT H 19 (TRC-12); p. 6, lines 1-8 of the report:

"Our approach allows for house dust concentrations to exceed soil
lead concentrations as is often the case at Granite City. The
likely explanation for this differential is that interior lead
sources (i.e., flaking interior paint) are a key source of dust
lead. Thus, when soil lead is abated and nothing is done about
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interior lead paint sources, the house dust lead concentration
will change by only that fraction contributed by soil lead. By
adjusting dust lead by 0.7 times the decrease in soil lead, we
are being faithful to the USEPA default for soil lead
contribution to house dust while not ignoring other factors which
contribute to house dust."

U.S. EPA RESPONSE TO COMMENT H 19:

As noted in Responses TRC-8, 9, 10, the reported dust lead
concentrations are probably inflated by inclusion of large lead

paint chips that have little capability of adhering to the

child’s hands. We attempted to implement the commentors’

approach by calculating an estimated non-soil contribution for

each household, estimated non-soil dust lead = dust lead

concentration - 0.7 X soil lead congcentration,

but in many cases this was a large negative number, which is not
physically possible. Grouping into ranges of soil and dust lead /-
does not eliminate the negative values that occur when dust lead ./ . .

is low and soil lead is high. A workable alternative is to use a . £

regression model of the form, .o

P

estimated dust lead.= a + b * soil lead concentration + cj§ &%
interior lead paint index, :

so that _ thJ%

b * soil lead concentration = estimated soil contribution to
dust lead

and

¢ * interior lead paint index = estimated paint contribution
to dust lead

and

a = all other contributions to household dust lead.
The standard assumption in the IEUBK Model is that b = 0.7. The
regression approach EPA used produces positive values of the soil
lead coefficient b and paint lead coefficient ¢, so that a
physically meaningful estimate of their contributions can be made
on a house-by-house basis. '

COMMENT K 20 (TRC-13); p. 6, 7-12 lines from bottom:

"The influence of soil lead remediation on the overall population
geometric mean is predicted to be minuscule, which is consistent
with the fact that these cleanups would accomplish very minor
reductions in population geometric mean soil and dust leads.
Since the vast majority of households have soil and dust
concentrations below 500 ppm, remediation of relatively few
households at the top of the distribution shifts the overall
exposure concentration little."
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U.S. EPA RESPONSE TO COMMENT H 20:

Again, the issue is that there is a relatively localized problem
in which high soil lead concentrations contribute most of the
lead in household dust, which is predictably related to an
increased likelihood that pre-school children living in that
residence will have elevated blood lead concentrations. In that
part of Madison County in the vicinity of the NL site, most yards
have elevated soil lead and most houses have elevated dust lead.
The commentors’ use of community-wide statistics obscures the
fact that elevated blood leads are much more frequent near the NL
site and in the "downwind" direction, and therefore dilutes the
effects that soil lead remediation will have on that part of the
population. The individual residential housing unit is the
appropriate scale for assessing lead exposure, and therefore for
assessing the effectiveness of_lead abatement. U.S. EPA would
like to stress that, consistent with the consensus of the experts
for the City of Granite City, the PRPs, and U.S. EPA (February
1995), residential soil remediation will have long-term benefits
(years) for the community, including future residents, and may
have short-term benefits (months) for the current residents.

COMMENT H 21 (TRC-14); p. 7, lines 8-16 of the report:

g T

" ... many children have elevated Blood lead in spite of being
surrounded by relatively low soil lead (below 500 ppm)

soil remediation will have little impact at homes whose house
dust concentration clearly exceeds the soil lead concentration.
Interior sources (e.g., lead paint) likely outweigh soil lead in
such cases. The database ‘contains 120 cases where house dust
lead exceeds soil lead by 200 ppm or more, with 83 of these cases
having at least a 500 ppm differential. Blood lead exceedances
(of 10 ug/dl] are a common occurrence in these cases (23%), and
these cases will not be materially improved by soil lead
remediation."

U.S. EPA RESPONSE TO COMMENT H 21:

The potentially biasing effects of the dust lead reporting and
soil lead sampling protocols should be kept in mind when
assessing these data. As noted above, dust lead concentrations
and dust lead loadings are the most predictive environmental lead
indices for blood lead exceedances. However, it is possible to
use the Madison County Lead Study data to test the commentors’
hypothesis that interior sources such as lead-based paint
outweigh soil lead when dust lead is high. The relative
contributions of soil lead and paint lead to dust lead can be
assessed using the regression approcach discussed in Response to H
19 (TRC-12). EPA calculated these contributions, and counted
the number of residences in each distance ring in which the
estimated soil lead contribution to dust lead in that residence
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exceeded the estimated paint lead contribution to dust lead. In
the majority of residences within about one half mile from the NL
site, the s0il contribution exceeded the paint contribution. In
those cases where the currént soil lead concentration is
sufficiently high to produce an unacceptably high risk of an
elevated blood lead concentration, effective soil lead
remediation should be the first primary lead exposure prevention
action. However, low-cost actions to control lead exposure
before soil remediation is carried out (such as parental
education and lead paint stabilization) may also be useful
interim measures that can be temporarily effective,

COMMENT H 22 (TRC-15); p. 7, 2-12 lines from bottom:

"The Madison County Lead Exposure Study points out the numerous
confounding factors which affect the relationship between
distance from the smelter and blood lead ... EPA‘s assessment
does not clearly differentiate between lead sources and provides
no indication of their quantitative importance ..."

U.S. EPA RESPONSE TO COMMENT H 22:

One of the foremogt goals of EPA analyses described in the dra
report was to identify the quantitative contributions of lead
sources to different exposure pathways for children, and to
quantitatively assess whether potential confounding with other ~
lead sources, individual or demographic factors altered estimates
of these relationships. In general, the exposure of children to
lead in soil occurred largely indirectly through the dust lead
pathway, but with a detectable direct soil lead exposure as well.
Confounding with sociodemographic factors was assessed
quantitatively and found to be present, but at relatively modest
levels that had little effect on soil and dust lead estimates.
Lead paint was found to be an important component of household
dust, but generally made a much smaller contribution to dust lead
than did soil lead in housing units close to the NL site,
although such interpretations are complicated by the probable
inflation of the role of lead paint in dust lead concentrations
by inclusion of large paint chips in some reported dust lead
concentrations.

COMMENT H 23 (TRC-16); p. 7, bottom 2 lines:

A EPA'! use of the IEUBK Model is flawed by arbitrarily
assigning a default value for house dust when actual site-
specific house dust data are available."

U.S. EPA RESPONSE TO COMMENT H 23:

In view of the concerns we had about the applicability of
reported dust lead data as input for the IEUBK Mcdel, a
scientifically responsible assessment required some additional
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sensitivity analyses assuming standard soil-to-dust
contributions, as well as other values using site-specific data.

COMMENT H 24 (TRC-17): p. 8, top 2 lines:

"The Model performs poorly for a large percentage of cases when
model defaults (as used by EPA) are incorporated."

U.S. EPA RESPONSE TO COMMENT H 24:

Except for a number of cases where reported dust lead
concentration were very high, producing excessively high
predicted blood lead concentrations, model performance was good,
and on average predictions were very close to observed blood lead
for soil lead less than 900 to 1000 ppm and dust lead < 700 to
800 ppm.

COMMENT H 25 (TRC-18); p. 8, para. 3:

"This correlational analysis, which focuses upon distance from
the former smelter, is confounded by a variety of factors . g
year residence built, building condition, household income and -
education level, and home ownership confound the relationship
between soil lead and blood lead as judged by distance
several of thHése factdrs would suggest that paint lead could
become a stronger source of lead closer to the former smelter, in
spite of the fact that paint lead levels are not actually
correlated with distance ... building condition worsens with
proximity to the smelter ... (parental income, parental
education, number of children per household) are all adversely
affected with increasing proximity to the former smelter. Thus,
the degree of parental supervision and awareness needed to
prevent children’s interaction with paint lead sources (e.g.,
gnawing on painted surfaces) appears to decline near the smelter.
These factors indicate that although paint lead levels are
not correlated with distance, the degree of lead uptake would
still be expected to increase with increasing proximity to the
former smelter. The likelihood that paint lead is substantially
contributing to the blood lead vs. distance correlation is not
recognized by EPA."

%

U.S. EPA RESPONSR TO COMMENT H 25:

The following concerns the relationship of soil lead to diltanco
from the NL Site:

The relationships among blood lead, dust lead, and lead sources
in soil and paint have been among the foremost concerns in EPA’‘s
reanalyses of the Madison County Lead Study. A very clear role
has been identified for deteriorating interior lead-based paint
as an important source of lead in household dust, but lead paint
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is clearly secondary to soil lead in the areas closest to the NL
site where most high soil lead concentrations are found. Paint
lead may be a more important contributor to dust lead in outlying
parts of Madison County where soil lead concentrations are
typically much lower, although high soil lead concentrations are
also found in a few places in the outlying areas, attributable to
lead paint or to other sources such as use of waste materials for
fill or for street repair. These cannot be confirmed since IDPH
has not provided ‘us with any information about the location of
these residences. It is likely that these few exceptional cases
(4 out of 351 units) are found in places such as Venice Township
or Eagle Park Acres. .

U.S. EPA has also evaluated the role of location (as measured by
distance from NL) as a potential confounding factor. At any
given location (ring or group of adjacent rings surrounding the
site), there are some houses with higher levels and some with
lower levels of almost any other measured variable in the study:
dust lead, paint lead, parental education and income. Of all the
variables in the study, none is seriously confounded with
distance from the NL site except for soil lead concentration.

The range of soil lead concentrations in any ring is relatively,
small, so that soil lead.and distance are relatively highly &
correlated with each other. The average soil lead in each rings
is very nearly inversely proportional to the distance of the ri#pg
from the smelter. In this regard; the soil lead distribution
around the NL site looks very similar to every other lead smelter
community we have studied.

U.S. EPA has analyzed the relationship between soil lead and the
only other plausible source of elevated lead concentration in
residential yard soils, deteriorating exterior lead-based paint.
We found that there was a congistent contribution of exterior
lead-based paint to soil that was approximately the same at any
distance from the NL site. Similar results were obtained by
several different analytical methods (linear and non-linear
regression, structural equations modelling). The condition of
the building was used as a covariate in many of the analyses, as
were other sociodemographic variables, and their interactions
were tested. When the estimated contribution of exterior-lead-
based paint and building condition were subtracted from the
observed so0il lead concentration, there remained a large positive
fraction of soil lead at most residences that was not explained
by lead paint or by building condition. This component could be
reasonably attributed to historical deposition of airborne
particles emitted by the smelter and dust particles blown off the
site. Neither the building condition nor the background term
were ever statistically significant. The best-fitting model
(smallest residual variance) was a very simple linear model,
fitted in log form:

Soil lead concentration =( 1333 / distance) + 7.79 CXRFOAV,
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where distance = ring number 1 through 10, and where CXRFOAV is
the average of the exterior XRF lead paint loading times the
exterior paint condition. Since CXRFOAV never exceeded 62.3, and
was usually much smaller, the lead paint contribution was always
less than 8500, usually much less, the remaining term which
depended on distance was dominant near the NL site. There was
little evidence of confounding between distance and exterior
paint. We conclude that most of the lead in soil near the NL
site must be attributed to some processes by which lead is
transported from the smelter to the surrounding yards. This
implies that much of lead in soil near the NL site will have
properties similar to those of other former smelter communities
we have studied: high bicavailability and ready transport from
surface soil into the household dust.

The following concerns the relationship of soil lead, interior
lead Paint, and building condition to dust lead:

Most lead experts agree that household dust is a very important
medium for childhood lead exposure, and is likely the primary
exposure pathway for lead in soil and for lead in interior lead-
based paint. Ingestion of exterior dust from soil is nearly a
important as the indirect pathway from soil through household
dust. Direct ingestion of large flakes or chips of deteriora g
interior lead paint can have catagtrophic consequences when it#
occurs, but it would appear that direct ingestion of paint chigs
is a highly unusual circumstance in Granite City. Most children
are likely to obtain most of their interior lead paint intake
from ingestion of fine particles adhering to the child’s hands
during normal activities on floor, carpets, or furniture
contaminated by lead dustd, with paint as only one of the lesser
sources contributing to house dust, compared to track-in of soil
and deposition of airborne particles.

There have been many assertions that most of the lead in
household dust is attributable to interior lead paint. Our
analyses point in a very different direction. In fact, even
Table 12 in the IDPH report, finds that lead in soil and lead in
paint make contributions that are nearly equal in statistical
significance. However, the actual contribution of soil to dust
is greater near than NL site than is the detectable contribution
of interior lead-based paint because of the greater measurement
uncertainty in soil lead concentrations compared to exterior
paint loadings. The contribution of soil lead to household dust
lead is generally muyech larger than the paint contribution in
rings 1 through 4 or S, and on average comparable further away
from the site.

U.S. EPA has analyzed the relationship between dust lead and the
only other plausible source of elevated lead concentration in
household dusts, deteriorating interior lead-based paint. U.S.
EPA found that there was a consistent contribution of interior
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lead-based paint to dust that was approximately the same at any
distance from the NL site. Similar results were obtained by
several different analytical methods (linear and non-linear
regression, structural equations modelling). The condition of
the building was used as a covariate in many of the analyses, as
were other sociodemographic variables, and their interactions
were tested. When the estimated contribution of interior-lead-
based paint and building condition were subtracted from the
observed dust lead concentration, there remained a large positive
fraction of dust lead at most residences that was not explained
by lead paint or by building condition. This component could be
reasonably attributed to lead in yard soil that was transported
into the house. The vard soil contained lead from the smelter or
waste pile, along with some exterior lead paint particles. Both
soil lead and deteriorating interior lead paint were highly
significant predictors of dust. lead.concentration. The building
condition was a statistically significant predictor of household
dust lead in most of the models we tested, but much less
significant than the soil or paint "source" terms. The
background term was positive but not statistically significant in
most models we tested. The best-fitting model (smallest reasidual
variance) was a very simple linear model, fitted in log form:

.. (82.7 Building condition)

f— - - - - - - e et erem et

Dust lead concentration = (0.385 Soil lead) + 94.5 CXRFIAV + «g

where building condition was coded 1 through 3, and where CXRFIAV
is the average of the interior XRF lead paint loading times the
interior paint condition. Since CXRFIAV never exceeded 39.4, and
was usually much smaller, the lead paint contribution to
household dust was often small, but sometimes large. U.S. EPA
also tested distance from the site as a covariate. When distance
was included in the model, distance usually had a statistically
insignificant effect on dust lead, apart from its relationship to
physically meaningful source terms such as soil lead and interior
paint lead, and to building condition as a modifier of effect.

In fact, interactions of building condition with soil lead or
with distance were also not statistically significant.
Interactions of building condition and interior lead paint with
distance were marginally significant in some models we tested.

Any cdnclusions about the role of interior lead paint in house
dust must be tempered by the fact that some of the dust lead
concentrations reported contain inflated levels of lead, since
the reported dust values were mathematical composites of the
concentrations of fine sieved particles and of larger particles
including large paint chips. The large paint chips would not be
expected to adhere to a child’s fingers or hands. Since the
amount of lead in these chips would not be expected to be
predictive of the lead in dust that most pre-school children
transfer to their mouth during normal play, these large chips
have generally been excluded from_ dust sample concentrations
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repcrted in other scudies.

The following concerns the fraction of lead in dust attributable
to lead in 8goil and paint:

J.S. EPA used the prediction equation for lead in household dust
o estimate the fraction of dust that was attributable to soil at
each house:

Soil fraction = (0.385 Soil lead) / (Predicted dust lead

cencentration)
Paint fraction = (94.5 CXRFIAV) /(Predicted dust lead
concentration) .

Scil lead is the dominant contributor to lead in household dust
near the NL site. This implies that much of lead in dust near
the NL site will also have properties similar to those of other
former smelter communities we have studied: high bicavailability
and ready transport from household surfaces into the child’s
mouth.

One way to visualize the relative importance of lead in soil is
shown in Figure 1. Here, U.S. EPA has plotted the percentage of
housing units for which the estimated soil lead fraction of house
dust  lead is greater than the estimated paint lead fraction of
house dust lead. Note that this decreases from a maximum near
the NL site at ring 1 to a minimum at ring 9, but is greater than

50 percent from rings 1 through 8. o r £
scil appears to ke a greater ¢ ibuti to h e
lead than does interior lead paint in th ty of

within about one mile of the NL site. Even this analysis may
overstate the importance of paint lead in the Madison County
study, since the reported dust lead concentrations may be
inflated by the inclusion of large paint chips.

The following concerns confounding of environmental and
sociodemographic factors in child blood lead concentrations:

"Confounding" is a term that is widely used in epidemiology and
other observational sciences. Confounding occurs when some
third-variable or factor is related both to the ocutcome or
response being studied -- in this case, childhood blood lead --
and to the nominal cause of the outcome, such as lead in dust or
soil. As noted in our "Preliminary Assessment" of October 1994,
several factors appear to match the decline in mean blood lead
with increasing distance from the NL site, including decreasing
soil lead and dust lead, decreasing housing age and
deterioration, increasing parental education and income. These
are potential confounding factors.

Confounding is a potential problem in this study. 1Is the problem
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real? T.5. ZPA has evaluated guantitatively the amount of
confounding, to the extent that it can be defined internally from
“he data in the study, in a draft report in preparation.
Confcunding has both a conceptual aspect and a technical aspect.
Conceptually, confounding can occur as a result of failure to
design an appropriately representative sample. Some of the
confounding in the Madison County Lead Study could have been
avoided by better design of the study. When the confounding is
not avoided by désign, then some statistical methods may allow
guantitative identification of potentially confounded variables.
In linear statistical models, confounding can be identified by
statistical methods that identify a technical condition known as
collinearity. The collinearity diagnostics among the 30 most
plausible predictors have shown that collinearity as a serious
problem only occurs under three cenditions:

(1) when the logarithms of dust Iééa-loading, dust lead
concentration, and total dust loading are all used in a
regression model, there is a perfect collinearity as shown above;

(ii) the logarithm of the shifted variable CXRFIAV, the mean of
the product of paint condition and XRF lead loading on interior
surfaces, is highly correlated with the logarithm of the mean
XRF, and using both in a regression model causes a loss of
information efficiency; .
(iii) the logarithm of soil lead is highly correlated with the
logaricthm of distance (geometric mean soil lead in each ring is
nearly inversely proportional to distance), and the use of both
log of soil lead and log of distance in the same equation should
be avoided. 1If these combinaticons are avocided, then there are no
severe collinearities and the effects of most other predictors or
covariates can be estimated separately in joint regressions with
only a modest degree of variance inflation.

Household covariates are responsible for part of the variation in
blocod lead, and including demographic covariates such as race or
ethnicity, parental education or home ownership in a model will
generally reduce the unexplained variance in blood lead. These
variables are not so highly correlated with soil lead, however,
and are therefore weak confounders of the relationship.

In a non-technical sense, there is only a slight to moderate
amount of confounding between soil lead and blood lead. For
example, there is only relatively modest confounding with dust
lead. Within each distance or ring, there is some variation in
soil lead concentrations. However, for any soil lead
concentration, there are housing units with both lower and
higher dust _ead concentrations and children with both higher and
lower plood leads. Therefore, the interfering effects of dust
lead differences (using dust lead as the closest predictor of
ploocd lead on the pathway, and as an indirect exposure pathway
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from soil lead to blocd lead) can ke minimized. Likewise,
sociodemcgraphic factors or building condition can be related to
both blood lead and soil lead, since a range of sociocdemographic
variables is found at almost all levels of soil lead or dust
lead. Regarding parental suervision, U.S. EPA has observed that
many residents living closest to the smelter are well aware of
the lead problems, and, contraty to the commenter’s inference,
appear to have actively modified their children’s behavior to
reduce exposure to environmental lead.

In summary, extensive diagnostic analyses of a variety of
statistical models find that confounding is a worrisome but not
insurmountable problem in estimating separate effects of lead in
soil, dust, and paint. Careful analyses of the Madison County
data set can adequately characterizée the typical contributions of
lead in paint to soil, the contributions of lead in soil and '
paint to lead in household dust, and the separate contributions
of s0il lead and dust lead to blood lead.

COMMENT H 26 (TRC-19); p. 8, last three lines, and p. 9, first
two lines:

"... soil lead is a major factor in elevating children’s blood
lead within these rings since only small changes in percent blood
lead exceedances are seen ... regxession of percent blood lead
exceedances in rings against the corresponding soil lead levels
is not significant."

U.S. EPA RESPONSE TO COMMENT H 26:

The analyses presented by the commentors appear to be completely
inconsistent with their comments H 25 (TRC-18), since these
analyses use percentage of elevated blood lead within each
distance ring-as if all children in the ring were identical with
respect to age, other environmental factors besides soil lead,
behavioral factors, and sociodemographic factors. A logistic
regression analysis using dust lead as the proximate lead
exposure indicator, individual covariates for each child, and
blood lead exceedances coded as 0 or 1 for each child, would have
been the correct approach, as in the EPA report in preparation.
The résults are very similar to those of the blood lead and dust
lead regression models, with dust lead the most significant
predictor of blood lead exceedances of 10, 15, or 20 ug/dl, and
soil lead the most significant predictor of dust lead. The
regression model fitted in the TRC report does not even appear to
have been weighted for sample size or variance of the percentage.

COMMENT H 27; p. 9, lines 19-21 of the report:

"... applying model defaults for house dust that are lower than
the actual house dust data, EPA produces a reasonable fit, but
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one that nas no pasis in reality cr scientific principles.’

%]

U.S. EPA RESPONSE TO COMMENT H 27:

J.S. EPA has expressed some concerns that the soil lead and dust
lead concentrations reported toc us differ in some ways from those
used in the studies on which the IEUBK Model is based. There is
some possibility that the soil leads are somewhat lower than
those that would-have been obtained if perimeter or dripline soil
samples had also been used for a yard average concentration, and
that dust lead samples are higher (and is some cases, much
higher) than would have been cbtained if the large particles
containing paint chips had not been averaged with the sieved fine
dust sample. The soil lead concentrations appear to be less
capable of distortion, and were used as received. The dust lead
concentrations seemed more capable of distortion by the reporting
protocol, so we ran models using the reported dust lead
concentrations, as well as the estimated concentrations ranging
from 29 to 70 percent of the soil lead concentration. The user
of any mathematical model such as the IEUBK Model needs to be
appropriately skeptical of the quality of input data, as noted in
the Guidance Manual, and in view of our concerns about the
applicability of the dust lead data as input for the IEUBK Model,
the sensitivity analyses are scientifically appropriate.

COMMENT H 28. (TRC-21); p. 9, bottom para., first 8 lines of the
report:

"The assumption that the Granite City environmental lead data can
be described simplistically as house dust lead being 70% of soil
lead is a significant error. ... in numerous individual cases,
dust lead levels far exceed the corresponding soil lead levels.
Thus, while soil lead may influence house dust lead, other
interior sources (e.g. lead paint) also play a fundamental role
in driving dust lead."

U.S. EPA RESPONSE TO COMMENT H 28:

This ccmment seriously mis-states the use of the soil-to-dust
contrizution parameter. The correct interpretation is that, on
average, the soil lead contribution to household dust lead
concentration is 70 percent of the soil lead ccncentration. The
actual house dust lead concentration may be highly variable, and
includes a lead paint contribution, an air lead contribution, a
contribution from activities in the home that generate lead such
~he manufacture of lead solders or lead bullets, use of battery
casings for heating or in "cottage industry" recycling, secondary
exposure to dusts brought home from the workplace on clothing,
shoes, and skin, and historic lead dust deposits that may still
exist in the house in non-cleaned areas such as the attic or HVAC
systems.
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Unfortunately, the dust lead data reported to us may have been
artificially inflated by including paint chip samples in some
(perhaps many) of the calculated dust concentrations. In view of
these input uncertainties, additional sensitivity analyses were
carried out. The analyses suggested that the assumption of an
underlying 70 percent soil contribution may be useful, in view of
unresolved uncertainties about comparability of input data to
other studies.

COMMENT H 29 (TRC22); p. 9, last para., last 12 lines; and p. 10,
top 3 para.:

an overly simplistic and incorrect model specification (house
dust is 70% of soil lead with no significant interior sources) is
introduced. ... the benefit of soil-lead remediation is
substantially overpredicted by EPA’s default back-calculation
approach. ... We used a site-specific, non-default approach ...
data from each household was run through the IEUBK Model (batch
mode) ... assumed that 70% of the soil lead concentration is
contributed to house dust lead, and that there are other interior
sources that provide the remainder of the actual house dust lead
measured. ... soil lead remediation was modeled to remove that
fraction of the house dust lead that it is theoretically
responsible for, while leaving in place that contributed by other
sources ... the best approach is still to run remediation
scenarios in the batch file mode in which actual house dust lead
concentrations can be adjusted downward based upon the
anticipated benefits from soil remediation."

U.S. EPA RESPONSE TO COMMENT H 29:

While individual household-level environmental data may be used
to determine some site-specific parameters, it is not appropriate
to limit the analyses to only those residences for which data are
available. The housing units in the 1991 Madison County Lead
Study constituted only a sample of the total number of housing
units then occupied by pre-school children. Other housing units
may be occupied by young children in the future, and even the
same units may be occupied by residents whose residential uses
and occupational patterns may be sufficiently different from
those of the 1991 residents to cause very different dust lead
concehtrations from the same soil and paint lead sources, so that
a more general approach may be needed. Standard model parameters
are used to carry out risk estimation for generic housing units
in the community.

One of the main problems in any use of the reported dust lead
concentrations from the Madison County Lead Study in setting soil
lead remediation goals is that they are likely to include some
fraction of large lead paint chip samples, which may have very
large lead contents and thus overstate the lead paint
contribution to house dust lead, possibly even by orders of
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magnitude.

In order to assess the commentors’ proposed method, additicnal
analyses were performed by EPA using reported individual
household dust concentrations. It was necessary to use other
methods than those suggested by the commentors to infer soil and
non-soil contributions to house dust, since the difference
between the reported dust lead and 70 percent of the soil lead
was ofcen negative. EPA methods were based on regression
estimates of paint and other non-soil background components of
dust lead, which avoids some of the problems encountered in
implementing the commentors’ approach. Estimates of the effect
of soil lead remediation were obtained. The risks of elevated
blocd lead were often larger because of the large contributicon of
the non-soil background, with a corresponding increase in the
risk reduction benefit expected from soil lead remediation. The
exact magnitude depends on assumptions made about non-soil
background contributions. These are discussed in a forthcoming
report.

RESPONSES TO COMMENTS
Memo from Maurice LeVois to Tom Long, July 21, 1994
COMMENT H 30; (Comment ML1l, p. 17 Sec. 1.2):

"The term ’'control group’ implies that there is a clear
definition of what, how, and why we are controlling by design or
analysis strategy. In this case Pontoon Beach was different with
respect to SES and living .conditions ... They were not
comparable to residents in our main study area (composed of old
houses situated near the proposed cleanup area. [emphasis added]
Residents from neighboring areas of Granite City were far more
comparable to our target group,

"Use of a 'control group’ is actually an error in the design of
studies of the effects of residential lead, unless it can be
shown that the control group is like the study group in every
respect except soil lead level. Our sample of subjects drawn
from a more homogeneous population spread over a distinct
gradient of scil lead levels is the only sensible study design
under these conditions."

U.S. EPA RESPONSE TO COMMENT H 30:

Residents from the target area are demographically different from
residents in outlying parts of Granite City and from residents in
similar housing in Madison, in Venice Township, and in
anincorporated parts of Madison County. Differences include
socioeconcmic status (denoted SES) and race or ethnicity, which
have peen shown in many other studies (e.g. Stark et al. 1982) to
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ze modifying factcrs in childhood lead exposure., Unfortunately,
data provided by IDPH to EPA do not allcow evaluation of the
characteristics of the target area with those of other parts of
the Madison County study area, since there is no geographical
location information in the data base that would allow grouping
of subjects in other neighborhoods or communities in Madison
County as candidate control groups. The data provided by IDPH to
EPA does not even include the community within which the subjects
are located. The: data set includes a crude index of distance
from the NL site, but there are parts of Granite City, Venice, or
Madison in each ring of distance, with prior cbservation of these
communities suggesting large differences that may affect lead
exposure. Therefore, the claim that the other parts of Madison
County are appropriate control areas for the target area has not
been justified. 1In view of the potential confounding issues
described below, this is a serious deficiency in the design of
the study. T T

U.S. EPA is particularly concerned that little effort appears to
have been made by IEHR or by IDPH to identify potential control
areas outside of the study area, apart from Pontoon Beach. The
characteristics for such an area, which were readily identifiable
from many prior studies, would include a gradient of factors with
respect to a centrally-located industrial facility such as age of
housing, levels and condition of lead-based paint on housing,
building condition, race or ethnicity, building condition, income
and level of education, but lacking an industrial lead source.

A number of small- and medium-sized communities in the Midwest
could have been evaluated.

While some care may be needed in matching control communities to
target communities, this is a standard method in epidemiologic
health studies and the conditions for adequate matching of
control groups and exposed groups are readily available in
literature (see basic texts, e.g. Rothman, 1986). Even though
some environmental lead health studies have not used matching
control groups, they sometimes have included a post-study
analysis that demonstrates the absence of significant confounding
with certain identifiable factors measured in the study. The
lack of an external control group is sometimes necessary, but to
deliberately fail to include an external control group in a lead
health study is to make a virtue of necessity, whereas it must be
regarded as a design deficiency with potentially serious
consequences in interpreting analyses of the data. IDPH has not
yet provided EPA with all of data that are necessary to allow a
post-study assessment of the Madison County study to determine
whether this design deficiency is merely an annoying complication
that can be overcome by suitable re-analyses of the data, or a
fatal deficiency that from the very beginning precluded valid
inference from the study.

COMMENT H 31 (ML2, pp. 1-2, Sec. 1.3):
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"Re-sampling of tlcod lead, combined with counselling
intervention, resulted in a greater drop of blood lead than
expected."

U.S. EPA RESPONSE TO COMMENT H 31:

This is an interesting observation, but it has little basis as a
generally valid scientific conclusion, since the observed
reduction could Have occurred for any number of reasons not
related to the intervention. Blood lead decreases may have also
occurred in children with similar blood lead concentrations in
other households, had the investigators chosen to include control
groups in the follow-up study. These investigators seem
indifferent to the importance of control groups in establishing
valid scientific conclusions, as noted in Response ML1l. The
quantitative effects of counselling and intervention on child
blood lead, and the persistence or lack of persistence of such
effects over seasons and years are important questions. The
expenditure of resources to obtain data that were guaranteed to
be inconclusive by the design (or lack of design) of the followup
study 1is most regrettable.

COMMENT H 32 (ML3, p. 2, Sec. 2.3, para. 2): "Ten soil samples
were collected from the primary play areas in the yard around
each house. No soil samples were taken from within the drip‘'line
of the house. A composite soil sample was made from the ten
samples. This procedure should have yielded a representative
soil sample from the yards and play areas. Since the great
majority of the yards were very small, it is highly unlikely that
the soil sampling protocol could have yielded unrepresentative
soil sample results."

U.S. EPA RESPONSE TO COMMENT H 32:

The absence of drip line samples implies that these measurements
are not exactly comparable toc those used in calibrating the IEUBK
model. Sampling protocols used by EPA and other investigators
require that some samples be collected within 0.5 to 1 meter of
the nousing unit outside wall. The dripline or house perimeter
samples usually have higher soil lead concentrations than those
taken further out in the yard, since they include some rooftop
runcfE with airborne particles deposited there, along with some
cf the flaking and chaking exterior lead-based paint when it 1is
present. Dripline soil samples tend to give better prediction of
dust lead levels at the house entry areas and interior, so are
useful for understanding lead pathways. Since some children play
near the house, soil lead samples may also be predictive of child
blood lead (Wesolowski et al., 1983). We would therefore expect
that lead concentrations in the Madison County soil samples are:
(1) less affected by exterior lead-based paint than perimeter
soil samples or composite samples containing perimeter soil than
in other studies; (ii) less predictive of interior dust lead than
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sci. samples collected i1n other studies. U.S. EPA’'s reanalyses
of the data suggest :that this may indeed have occurred.

COMMENT H 33 (ML4, Sec. 3.1, p.2):

"Employing a nonlinear age covariate in blood lead regression
models could increase slightly the amount of blood lead variance
accounted for by age. That would have the effect of reducing
slightly the amount of variance in blood lead remaining for other
variables, such as soil and dust, to explain."

U.S. EPA RESPONSE TO COMMENT H 33:

The purpose of the analytical modelling should have been directed
towards the development of models that could be used to better
assess the effects of changes in _lead exposure on child blood
lead. It has long been known that the child’s age can be used
as a surrogate for changes in the child’s behavior that affect
exposure to lead in soil, dust, and paint, and also affects the
rate of ingestion of these media (Stark et al., 1982; Bornschein
et al., 1985; U.S. EPA, 1986, 1989). The amount of soil and dust
ingested during normal hand-to-mouth activity tends to a maximum
(relative to the size of the child) between ages 15 months and 3
or 4 years for most U.S. children. For risk assessment purposes,
the child’'s age is far more useful in assessing the consequences
of changes in exposure. In our reanalyses of the Madison County
lead data, inclusion of child age as a nonlinear modifying factor
improved the goodness of fit of the statistical model
significantly. The IEUBK model for lead in children uses age as
the basis for adjusting blood lead for the growth of the child,
and for changes in ingestifon rates, in lead absorption, and in
bickinetic parameters. In view of the important differences in
lead exposure and uptake for children of different ages that
account for differences in blood lead at different ages, even as
observed in the IEHR/IDPH report, we believe that further
evaluation of age-related differences might have been
informative.

COMMENT H 34 (MLS, Section 3.2, p. 3, para. 1-3):

"None of our analyses, besides those involving distance from the
smelter, depend in any way upon spatial location.

"Soil lead is not uniformly distributed around the closed smelter
either. Although soil lead levels decrease with distance from
the closed smelter, there are hot spots and irregularities in the
soil lead distribution throughout the sampling area. The
sampling areas (zones 1l--4) were used only to obtain a
representative sample of homes and children across the entire
range of soil lead levels, regardless of location. Neither
distance, nor any other location variable, enters into the main
multiple regression/correlation analysis -- the point of which is
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22 use the Joint distribution of tlced, soil, paint, dust and
water lead measures in the homes and yards of study participants,
regardless of location, to understand how the variables are
assoclated with one another.

"The spatial distribution of blcod lead is of interest because it
can sometimes help to locate and explain clusters of high blood
lead cases.™

U.S. EPA RESPONSE TO COMMENT H 34:

These statements appear to be an attempt to justify the
investigators’ failure to use the extensive collection of
previous studies on the site to assist in the design of the
Madison County health study. Earlier studies, such as the 1983
Illinois EPA report, clearly identify the non-uniform
distribution of soil lead around the NL site, and the existence
of isolated areas of higher soil lead in more remote areas of
Madison County. These areas often correspond to identifiable
sources of contamination from non-smelter sources, and are
believed to vary by community. Examples include use of lead-
contaminated wastes for street repair in Venice Township, and use
of lead-contaminated waste for yard fill in Eagle Park Acres and
elsewhere. Even in areas near the NL site, the distribution of
lead in soil was not uniform, as reported by Illinois EPA in
1983, possibly due to differences +in patterns of deposition of
wind-borne lead particles and of surface water runoff from the
site. The investigators appear to have been unaware that lead
from different sources may have the potential for different risks
to children as a consequence of differences in physical and
chemical properties of the lead related to its source. These
differences were apparently not considered in their design of the
Madison County health study, and we cannot reconstruct this
information from the limited data provided to EPA without knowing
the location of the sampling sites. The statistical analyses in
the IEHR/IDPH report appear to have been carried out as a purely
numerical exercise without an understanding of the important
physical or chemical properties of environmental media and lead
sources that may affect health risk.

COMMENT H 35 (ML6, Sec. 3.2, p. 3, para. 3):

"The spatial distribution of blood lead is of interest because it
can sometimes help to locate and explain clusters of high blcod
lead cases. That is why we depicted the physical location of the
subjects in the study area. However, it was shown that distance
is associated not only with soil lead and blood lead, but with
SES, building condition, behavior, and other factors that
influence blood lead. Simultaneous spatial depiction of all of
these factors cannot be interpreted."

U.S. EPA RESPONSE TO COMMENT H 35:
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U.S. EPA used distance from the NL site in the EPA reanalyses
because it was the only location variable in the data set
procvided to EPA. However, Table 1 in EPA’s comments of May 23,
1994, made extensive use of Figure 1 in the IEHR/IDPH report
because it was the only data provided then, or subsequently, that
elucidated the differences in spatial location of risk factors
for elevated bloocd lead in children. There is obviously some
confounding of distance with building condition and with SES, but
much of this confounding could have been accounted for if
neighborhocd-level information on building conditicn, paint
condition, soil lead, and paint lead had been provided along with
the blood lead data. Graphical techniques for displaying multi-
dimensional data have been available in many statistical packages
for at least a decade, but even simple overlay maps would have
been better than providing no information at all about the
spatial confounding of potential _risk factors.

COMMENT H 36 (ML7, Sec. 3.2, page 3, para. 3):

"The problem with the unadjusted bivariate tabulation presented
by the reviewer in TABLE 1 of the EPA comments is that it totally
ignores confounding by these other factors, which we have shown
to be present."

U.S. EPA RESPONSE TO COMMENT H 3§&”

U.S. EPA ‘s bivariate tabulations and graphs in the October, 1994
EPA report were presented to help the reader understand the
results. Multivariate statistical methods have been used in our
detailed reanalyses of these data, with particular attention to
assessment of and adjustments for potential confounding by other
variables with spatial gradients across. the Madison county study
area. U.S. EPA will use appropriate graphics and other
multivariate metheds in our current reassessment of the data.

COMMENT H 37 (ML8, Sec. 3.3, page 3):

"The reviewer tock a meaningful linear multiple regression
equaticn, mistakenly attempted to exponentiate the entire
equation, and transformed it into a meaningless expression. The
reviewer obviously misunderstood both the use of logs of the
environmental and blood lead variables, and the meaning of the
original regression equation."

U.S. EPA RESPONSE TO COMMENT H 37:
The reviewers admit that there was a serious typographical error
in the esquation in the report of May 23, 1994; this was corrected

in a September 18 draft. We regret any confusion that may have
arisen as a result of this. However, the basic point is correct.
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The regression egquaticns presented in the IEHR/IDPH repcrt are in
general of the form:

log(blocd lead) = a + b log(scil lead concentration) +
¢ log(CXRFIAV) + other terms.

CXRFIAV is the average product of interior paint condition and
intericor lead paint loading measured by a portable X-ray
flucrescence analyses (XRF), used in the IEHR/IDPH report without
separating the effects of paint condition and lead loading. The
estimates of the parameters, here denoted a, b, ¢, etc., were
derived from a least-square fit to the data. U.S. EPA trusts
that the reviewer will agree that the logarithm or log function
has the property that for two positive numbers, say x and vy,

the logarithm of their product is the sum of their logarithms,

logi(x y) = log(x) + logl(y),—

and that i1if these are natural or base e logarithms whose
antilogarithm is the exponential function (denoted by exp), then

exp( (log(x y) ) = exp ( log(x) + log(y) ) = exp( log(x)) exp!
logly) ) = x vy.
Also, for any number z, 2z log{x) = log{ x% .

NS

Going back to the original eqﬁééion,

exp( log(blood lead) ) = exp(a + b log(soil lead
concentration) + c log(CXRFIAV) + other terms)

= exp(a) exp(b log(soil lead concentration)) exp( c
log (CXRFIAV) ) exp(other terms)

= exp(a) (soil lead concentration)® CXRFIAV® * exp(other
terms)

= blood lead.

This 1s actually a prediction equation for the mean of the
exponential (antilogarithm) of log( blood lead), that is, the
gecmetric mean blood lead concentration. The problem arises when
this equation is used to estimate the effects of near-perfect
remediation in any medium, so that by setting soil lead = 0, the
predicted blood lead is also 0 even if paint is not removed.

We have, however, also used a linear equation in logarithms as
well as a log-transformed linear model for all EPA reanalyses in
order to compare different specifications of the prediction
equations.

COMMENT H 38 (ML9); Sec. 3.4, p. 4, lines 2-8:
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"The reviewer incorrectly statss that R2 1s not a "measure cf
effect", when the opposite is true.

' ... proportion of variance and correlation measures of various
kinds. These are measures of ‘effect size,’ of the magnitude of
rhe phenomenon being studied.’ Cohen & Cohen, in Applied
Multiple Regression/Correlation Analysis for the Behavioral
Sciences., ... p. 5-7°"

U.S. EPA RESPONSE TO COMMENT H 38:

There may be a difference in the use of the term "effect size" in
different scientific fields. While the term "effect size" is
commonly used for statistical parameters such as standardized
regression coefficients or correlation coefficients as used in
the behavioral and social scienceg, more recent thinking in many
areas of human epidemiology discourage the use of these
parameters in favor of regression coefficients, mean differences,
risk rates (relative risks) or analogous parameters that can be
used to assign changes in effect or response (such as differences
in blood lead) to changes in a partial or contributing risk
factor for or cause of that effect (such as differences in dust
lead loading). As Greenland et al. comment, "Ostensibly,
standardized coefficients allow the comparison of effects of
variables, including those having different scales of
measurement., In reality, the usual methods of standardizing
coefficients ... distort the assessment of effects precisely
because they confound the effect of a risk factor with the
standard deviations of the factor and the disease. ... these
distortions can arise in epidemiologic applications of
standardized coefficients, ccrrelation coefficients, and related
measures." (S. Greenland, J.J. Schlesselman, M.H. Criqui, "The
fallacy of employing standardized regression coefficients and
correlations as measures of effect", American Journal of
Epidemiology, -Vol. 123 (No. 2), February, 1986, pp. 203-208).
They further point out (p. 204) "... that neither standardized
coefficients nor correlations should be used to compare the
effects of a risk factor in different populations. But
standardized coefficients and correlaticns should also be
avoided when comparing the effects of different risk factors
whether across or within populations.” As to appropriate
measures of effect, these authors note (p. 206) that "...
standardized coefficients give a distorted measure of biologic
effect because they depend not only on the magnitude of the
biologic effect, but also on the distribution of the risk factor;
when they employ division by the standard deviation of the
outccme [e.g., a partial correlation] they also depend on the
marginal distribution of the study outcome. In other words, a
standardized coefficient confounds the effect of a factor on risk
with the background frequencies of both the favor and the
outcome. ... another problem with the use of partial correlations
as measures of effect: the magnitude cf such correlations can be
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expected to change upen control of additional variables, even :f
these variables lack one of the two associations necessary to be
a confounder ...". If the analyses use multiple risk factors,
such as in the blcod lead regression models fitted in the
IEHR/IDPH report, then these comments on correlations and partial
correlations are easily extended to the more general parameters
of R2 and partial components of R2.

The interpretaticn of R2 as "propertion of variance explained" is
also criticized (p.208). The primary interpretation of R2 in the
IEHR/IDPH report is as the percentage of variance "explained" by
the predictors in the regression mcdels for the logarithm of
blood lead. The amount of variance in the logarithm of blood
lead depends on the range of variation of each of the potential
risk factors for lead. The amount. of lead in the environment as
measured by dust lead loading is the primary predictor, .
contributing most to the range of variation in blood lead. What
is of interest, however, is the actual or estimated blood lead
concentration within that range, in reference to external health-
related criterion levels such as 10 ug/dl as an index of elevated
blood lead. The use of the regression coefficient of blood lead
on environmental, behavioral, and demographic risk factors, or
the logistic regression cocefficient of the risk of elevated blood
lead on these factors, is directly relevant to risk assessment
and to the determination of appropriate remediation criteria.
The-correlation coefficient is related to the regression
coefficient, but scaling the regression cocefficient by the
standard deviations of log blood lead and log dust lead (or other
risk factor) means that the correlation coefficient by itself
cannot be used to estimate the actual difference in blood lead
that can be expected from.a difference in levels of dust lead or

any other risk factor. In this study as in most studies in
environmental epidemioclogy, these regression ccefficients are the
most relevant characteristics of "effect size". As Greenland et

al. (1986, p. 208) conclude: "In summary, standardized regression
coefficients, correlations, and path coefficients have no
meaningful biologic or public health interpretation as measures
of effect. We therefore recommend that their use be avoided in
epidemioclogic analyses." Thus, the reasons why the use of the
term of "effect size" in epidemiologic analysis excludes the use
of the correlation coefficient as a measure of effect for single
risk factors, and the avoidance of the use of multiple
correlation coefficients (such as R) for effects of multiple risk
factors, .

Perhaps it would be useful to distinguish twa uses of statistical
parameters. The first is to provide some guidance as to whether
a hypothesized effect is "real’, i.e., likely to differ from zero
effect or no association, in which application the R2 statistic
may te useful. The second application is to estimate the likely
consequence cf differences in levels of a risk factor or lead
exposure on the health outcome such as blood lead or the
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prcbability of finding an elevated blood lead in a child with a
certain level of exposure. R2 is of no use in predicting
differences in blood lead asscociated with differences in
exposure, whereas the regression cocefficients allow calculation
of the expected difference in blood lead or in the risk of an
elevated blood lead for specified differences in the predictor
variables or risk factors included in the regression model.

COMMENT H 39 (ML10); Sec. 3.4., p. 4, para. 2:

"In our regression analysis of soil lead and blood lead, we
avoided including variables that could possibly confound the soil
lead/blood lead relationship if including the other variables
could over adjust (reduce) the size of the scil lead effect. The
argument presented by the reviewer.makes the incorrect assumption
that including other variables might have increased the soil lead
contribution. That is impossible. Every "adjustment"variable
included in the regression model ahead of soil lead would
necessarily account for some additional portion of the blood
variance, thereby further reducing the variance left for soil to
account for."

U.S. EPA RESPONSE TO COMMENT H 39:

The inclusion of additional predictor variables in a regression
model has at least three purposes.” The first reason for
including an additional predictor, and by far the most important,
is that there may exist other evidence, based on other studies or
on theoretical reasoning, that suggests the additional variables
have explicit causal or mechanistic roles in the relationship
being modeled and therefore should be included. The second
purpose is that including the correct predictors may greatly
reduce the residual variance and thereby greatly increase the
statistical significance of the remaining predictors, even if
there is less variance for them to explain, since the purpose of
the regression model is to explain components of the health
outcome variable. The final reason for including additicnal
predictors is that they may in fact account for apparently
confounded relationships among other variables.

Dust lead has been identified as a major contributor to child
blood-lead in virtually every other statistical analysis of
crcss-sectional child blood lead studies. Most other
investigators would have included dust lead as the primary
predictor variable or proxy for environmental lead exposure,
which is known to include soil lead as a significant source of
dust lead and therefore as an indirect predictor of blood lead.

The next reason for including dust lead is that its inclusion in
a regression model greatly reduces the unexplained residual
variance of blood lead in the model, which is likely to increase
the statistical significance of other real predictors of blood
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lead and zhus improve the possibility of identify real risk
factors for elevated blood lead. In fact, including dust lead
reduced the residual variance of the logarithm of blood lead from
about 80 percent of the total variance to about 60 percent of
the total variance, a major improvement in the ability of the
regression model to identify additional risk factors.

Finally, in spite of the commentor’s concerns, and those
expressed in the TEHR/IDPH report which were not backed up by
quantitative evaluation, soil lead is not profoundly confounded
with dust lead. EPA analyses that included both soil lead and
dust lead in the regression model, both in fixed and in stepwise
regressicn models, and in a variety of hierarchical regression
models, found that soil lead had a smaller and less significant
role in blood lead than did dust lead, but that both soil lead
and dust lead were significant predictors of blood lead. The
advantage of a two-phase model is that it clarifies what are in
fact two distinct lead exposure pathways from soil, a direct
pathway and an indirect pathway from soil lead to blood lead
through house dust lead. In the Madison County study, the
indirect pathway appears to be more significant pathway.

COMMENT H 40 (ML1l); Sec. 3.4, para. 3, p. 4:

"Parameter estimates found in the final step in any stepwise
multiple regression procedure -capitalize on chance, and are not
reliable. ... Stepwise procedures are only an aid in early
exploration of the data, to be used along with careful
consideration of the simple correlation matrix, and to be
interpreted in the context of the earlier steps of the procedure,
in which other variables enter and leave the equation."

U.S. EPA RESPONSE TO COMMENT H 40:

U.S. EPA’'s reanalyses of the data found little basis for this
comment in the Madison County Lead Study data. Virtually
identical regression models were obtained by including dust lead
in a stepwise regression model, and excluding distance or inverse
distance from the model while including soil lead and other
variables that had even marginally significant bivariate
correlations with blocod lead. A large list of candidate
variables was analyzed using a mixture of backward, forward,
forward / backward, partially fixed, and partially hierarchical
stepwise regression methods. This indicated that the final
models reflected a pattern of substantially separable (i.e., not
seriously confounded) predictor variables, of which the most
important consistently included dust lead, outdoor play hours,
building condition, race or ethnicity, age, socioceconomic status
(most frequently indicated by parental education or the number of
cigarettes smoked), then soil lead (statistically significant),
water lead (less significant, but at least marginally
significant), and sometimes other SES variables such as
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rencter/cwner status. There is a clear rattern of predictiveness
of these variables, similar to the pattern found in many other
cross-sectional studies, reflecting the consistent working of
known environmental, behavioral and demographic factors, not
merely chance.

Bivariate correlations do not adequately display the structure of
the data. Multivariate methods such as principal components
analyses used in EPA reanalyses were far more informative. They
showed that the Madison County Lead Study had little potential
for confounding except as noted above, that geometric mean soil
lead at each distance ring was nearly inversely proportional to
distance from the NL site.

COMMENT H 41 (ML12); Sec. 3.4, last.para., p. 4:

"The individual parameter estimates in any single step of a
multiple regression model do not adequately express the adjusted
contributions of the main study factors. 1In multiple regression,
there is no substitute for set-wise hierarchical regression when
attempting to adjust for confounding."

U.S. EPA RESPONSE TO COMMENT H 41:

On the contrary, the individual parameter estimates provide the
most- valid- criteria for effect siZe of the various model
components. In the absence of serious confounding effects, the
regression coefficients provide an adequate basis for assessing
the contribution of different terms. Hierarchical regression
modelling is one approach to evaluating the role of soil lead,
but a more useful approach is to evaluate the stability of the
regression coefficients for soil lead and dust lead when other
potentially confounding wvariables are included in the model.

Hierarchical modeling is meaningful only in a correctly specified
model. Blood lead regression models omitting the central role of
dust lead must be regarded as misspecified. EPA reanalyses that
included dust lead found that soil lead made statistically
significant contributions to blood lead indirectly through dust
lead, and additionally a small direct contribution. Other model
misspecifications in the IEHR/IDPH report, such as functional
form of the models, were noted in EPA’s May 23 comments.

COMMENT H 42 (ML13); Sec. 3.5., p. 4, last para.:

"Pathway analysis as proposed is a subjective exercise that
depends on the assumptions of the analyst. ... we described the
importance of paint as a major contributor to dust lead in our
study."

"The point of Table 12 is missed entirely by the reviewer of this
section, who misinterpreted the parameter estimates for paint,
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dusc, and soil presented in the second model.®
U.S. EPA RESPONSE TO COMMENT H 42:

The pathway models discussed by EPA really involve only the
simultanecus estimation of models for lead in house dust and in
child blood that are analogous to those reported in Tables 10 and
11. In addition to physical evidence cn lead pathways as
indicated by stable lead isotopes (Rabinowitz et al., 1987;
Wesolowski et al., 1983), statistical studies on environmental
lead pathways have been prepared for the Boston and Cincinnati
Prospective Lead Studies, for studies in western communities such
as Telluride and Leadville, CO, Midvale UT, Butte and East Helena
MT, Kellogg ID, and for the Baltimore, Boston, and Cincinnati
components of the Urban Soil Lead Abatement Demonstration
Projects. The pathway models are_similar in all studies, with
lead in soil, air, and paint as dust lead sources, and dust as
the primary contributor to child blood lead through hand-mouth
activity. The results of these studies differ only in the
estimated magnitude of the environmental and child exposure and
uptake pathways, in ways that are sufficiently predictable to be
incorporated in the EPA IEUBK Model. These studies all note
that exterior paint can contribute lead to soil, and that soil
and interior paint can contribute lead to house dust.

As noted in Responses to ML9-12, the regression coefficients from
statistical models can provide a valid basis for estimates of the
blood lead concentrations and the risk of elevated blood lead
attributable to environmental lead exposure to specified levels
of lead in residential soil and dust, which neither individual
variable nor setwise (R2) 'correlation coefficients cannot. The
issue is not whether the regression parameters in Tables 10-12 in
the IEHR/IDPH report should have been reported and interpreted;
there was virtually no alternative, since the R2 increments
cannot be used for risk estimation purposes, nor for drawing
inferences about potential health risks at different levels of
environmental lead. The issue is whether the coefficients as
reported in these Tables are valid. EPA reanalyses suggest that,
for all of the inadequacies described in the EPA comments of May
23, 19394, the results in Tables 10 and 12 provide a far more
accurate description of childhood lead exposure than does the
incomplete hierarchical analysis in Table 11.

Comment H 43 (ML14); Sec. 3.5., p. 4, last para., and p. 5:

"The point of Table 12 is missed entirely by the reviewer of this
section, who misinterpreted the parameter estimates for paint,
dust, and soil presented in the second model. The correct
interpretation of this analysis rests on the increment in R2 when
soil is added to the model. ... Paint and building condition
account for 26% of the dust lead variance. The addition of soil
lead measures account for another 6% of dust lead variance, less
than 1/4 of the value of paint. Interpreting only the parameter
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estimates Ior the variables in Model 2 ignores the central
meaning of the hierarchical model.™

U.S. EPA RESPONSE TO COMMENT H 43:

Paint and building condition are two separate variables;
therefore, to state that "soil lead accounts for less than 1/4
the wvalue of paint for dust lead variance" is incorrect. The
percent of dust lead variance accounted for by building condition
must be separated from 26% to effect a direct comparison of soil
lead versus paint contribution to dust lead variance.

The parameter estimates in Table 12, Model 2, would have been the
same for this set of predictor variables, whatever hierarchical,
stepwise, or forced entry regression model had been used, so that
"misinterpretation" of the estimates is not an issue. Other
hierarchical approaches, such as using lead paint and soil lead
as predictors and then forcing in building condition, would have
tested the hypothesis that lead sources must first be included in
a model. Our conclusions from the final statistical model from
the Madison County Lead Study, although inferential rather than
observational, are entirely consistent with the findings of more
direct physical methods used in lead isotope and mass balance

studies carried out in other communitieg: lead in soil and lead
in deteriorating interior paint both contribute to lead in
household dust. In particular, since soil lead concentrations

in the rings nearest the NL site are much higher than more
distant parts of Madison County, the soil lead contribution to
house dust is estimated to be much greater than the interior
paint contribution at most residences near the NL site, with EPA
reanalyses using several different approaches supporting these
conclusions. The EPA reanalyses further suggest that there is
sufficiently little confounding of the factors in this model, so
that the regression coefficients should have little sensitivity
to estimated coefficients for other predictors.

One possibly serious bias is that the role of lead paint in the
dust lead measurements may be inflated by inclusion of lead paint
chips in the dust samples. In most dust sampling and reporting
protocols used in other studies, dust samples have been sieved so
as to remove larger debris from the sample, since large particles
are much less likely to adhere to a young child’s hands and
fingers than small particles. While the samples in the Madison
County were sieved, the reported results represent a mathematical
composite of lead concentrations in large and small particles.
This does not mean that the reported dust lead concentrations
cannot be used for some applications, as in the empirical
statistical relationships between dust lead and blood lead noted
above, but rather, that the results may not be directly
comparable to those from other cross-sectional studies. It is
more likely that the reported concentrations in samples
containing large lead paint chips are larger than would have been
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obtained if only the lead concentrations in the finer dust
particles had been reported.

The inclusion of building condition as a covariate needs some
discussion. 1In the first place, about 30 percent of the values
of building condition were not recorded. When not included in
the analysis, this high fraction of missing data seriously
weakens the results, especially as there has been no
demonstration that building condition data are missing in ways
that correlated with other variables in the data set (i.e., data
are not missing at random). In some applications, including
Table 12, it appears that missing values of building condition
were imputed by the mean value, which may also bias the results.
In fact, the sample size in Table 12 (N = 433) is much larger
than the number of households with preschool children, and
suggests that the analyses of the environmental data were done
using the same data set as contained individual child data,
implicitly weighing each household in the analysis by the number
of preschool children who reside there. This may be a defensible
judgement, but should be noted and justified if possible.

As noted by the commentor, building condition and paint condition
are somewhat correlated.  Including both log of the average
product of interior paint and of exterior paint with paint
condition, as well as building or residence condition, tends to
"triple count" three correlated modifying variables in the
regression model.

COMMENT H 44 (ML1S); Sec. 3.6, para 1., p. 5:
"... adding behavioral or‘'cther variables to a hierarchical

regression model can only reduce the variance accounted for by
soil."

U.S. EPA RESPONSE TO COMMENT H 44:

Inclusion of appropriate major covariates such as household dust
lead may actually increase the size of an estimated lead effect
as well as the statistical significance of the effect by greatly
reducing the amount of residual variance and removing the
confcunding with the previously omitted covariate.

COMMENT H 45 (ML16); Sec. 3.6, para 1, p. 5:

"Behavioral variables can over adjust the effects of the main
environmental variables, including soil, because behaviors are
the pathways for environmental lead to reach the blced."

U.S. EPA RESPONSE TO COMMENT H 45:

Behaviors can greatly modify the effect on blood lead of lead
concentrations observed in various environmental media because
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~he amount of the medium :soil, dust, water, paint, focd erc.;
ingested by the child may depend on those behaviors. However,
it is important to distinguish between the role of the behavioral
variables as modifiers cf lead intake, and the more essential
role of environmental lead ccncentrations as the primary factor
in lead intake. All of the lead in the child’s body is derived
from some environmental scurce through current or previous intake
from an environmental medium, possibly even extending back
through the mother’s exposure to lead. In a nutshell, if there
were no lead in the environment, there would be no lead in the
child. Behavior can affect the amount of lead intake directly,
and can also serve as a confounding variable for some other
sociodemographic factor or environmental variable that is a
surrogate for lead intake from other sources. 1In any event,
there is only modest confounding between behavioral variables and
lead in soil or dust.

COMMENT H 46 (ML17); Sec. 3.6, para. 2, p. 5:

"We have presented and discussed numerous bivariate relationships
in order to show the intercorrelation of these variables.
we did not feel that it was possible to interpret
multivariate analyses if we included all of these variables at
once."

U.S. EPA RESPONSE TO COMMENT H 46:

U.S. EPA agrees, but believes that the discussion in the
IEHR/IDPH was incomplete because it omitted a large number of
significant relationships (or in some cases, lack of
relationship) that merited comment as much as those bivariate
relationships that were selected. A more complete reporting of
results would have greatly aided some readers, and would have
clarified many of the issues concerning variable selection and
confounding.

COMMENT H 47 (ML18); Sec. 3.7, p. 5:

"The comments in this section are correct, but this is exactly
the opposite of the point of the preceding reviewer’'s comment
(3.6). Our analysis avoided the problems of multiccllinearity by
not including variables that could be proxies for one another.
Nore of the variables included in the regression models are
linked in this way."

U.S. EPA RESPONSE TO COMMENT H 47:

The ccmments in the May 23, 1994 EPA report included some
speculations on the possible effects of collinearity, given the
lack of quantitative information in the IEHR/IDPH report that
allowed assessment of this issue. The IEHR/IDPH report and the
response by the commentor attempt to justify exclusion of
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statisctically related (cecllinear!) =xposure variables from
statistical analyses such as multiple regression. This is not,
properly, an example of confounding, since soil lead, paint, dust
lead concentration, and dust lead lcading are simply steps on a
causal pathway from source terms (soil, paint) through an
intermediate medium (dust) to the child. The existence of this
pathway as an important pathway, usually the most important
exposure pathway for most children, has been established using a
variety of scientific approaches (see discussicn below in part
8), and was not disputed by the scientific expert group consensus
of February 6, 1995. Use of different components of an exposure
pathway is discussed in standard epidemiclogy texts, such as
Modern Epidemiology by K. Rothman (1986) . However, neither the
IEHR/IDPH report nor Dr. LeVois‘s response have actually
attempted to determine the extent of the "confounding" they claim
exists in the Madison County Study.

"Confounding" is a term that is widely used in epidemiology and
other observational sciences. Confounding occurs when some
third variable or factor is related both to the outcome or
response being studied -- in this case, childhood blood lead --
and to the nominal cause of the outcome, such as lead in dust or
soil. As noted in our "Preliminary Assessment" of October 1994,
several factors appear to match the decline in mean blood lead
with increasing distance from the NL site, including decreasing
soil lead and dust lead, decreasimg housing age and
deterioration, increasing parental education and income. These
are potential confounding factors.

Confounding is a potential problem in this study. Is the problem
real? U.S. EPA has evaluated gquantitatively the amount of
confounding, to the extent that it can be defined internally from
the data in the study, in a draft report in preparation.
Confounding has both a conceptual aspect and a technical aspect.
Conceptually, confounding can occur as a result of failure to
design an appropriately representative sample. Some of the
confounding in the Madison County Lead Study could have been
avoided by better design of the study. When the confounding is
not avoided by design, then some statistical methods may allow
quantitative identification of potentially confounded variables.
In linear statistical models, confounding can be identified by
statistical methods that identify a technical condition known as
collinearity. The collinearity diagnostics among the 30 most
plausible predictors have shown that collinearity as a serious
problem only occurs under three conditions:

(1) when the logarithms of dust lead loading, dust lead
concentration, and total dust loading are all used in a
regression model, there is a perfect collinearity as shown above;

(ii) the logarithm of the shifted variable CXRFIAV, the mean of
the product of paint condition and XRF lead loading on interior
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surfaces, is highly correlated with the logarithm of the mean
XRF, and using botn in a regression mcdel causes a loss of
information efficiency;

(iii) the logarithm of soil lead is highly correlated with the
logarithm of distance (geometric mean soil lead in each ring is
nearly inversely proportional to distance), and the use of both
log of soil lead and log of distance in the same equation should
be avoided. 1If these combinations are avoided, then there are no
severe collinearities and the effects of most other predictors or
covariates can be estimated separately in joint regressions with
only a modest degree of variance inflation.

Household covariates are responsible for part of the variation in
blood lead, and including demographic covariates such as race or
ethnicity, parental education or-home ownership in a model will
generally reduce the unexplained variance in blood lead. These
variables are not so highly correlated with soil lead, however,
and are therefore weak confounders of the relationship.

In a non-technical sense, there is only a slight to moderate
amount of confounding between scil lead and blood lead. For
example, there is only relatively modest confounding with dust
lead. Within each distance or ring, there is some variation in
soil lead concentrations. Howevex, for any soil lead
concentration, there are housing units with both lower and
higher dust lead concentrations and children with both higher and
lower blood leads. Therefore, the interfering effects of dust
lead differences (using dust lead as the closest predictor of
blood lead on the pathway, and as an indirect exposure pathway
from soil lead to blood l€ad) can be minimized. Likewise,
sociocdemographic factors or building condition can be related to
both blood lead and soil lead, since a range of sociodemographic
variables at almost all levels of soil lead or dust lead..

In summary, extensive diagnostic analyses of a variety of
statistical models find that confounding is a worrisome but not
insurmountable problem in estimating separate effects of lead in
soil, dust, and paint. Careful analyses of the Madison County
data set can adequately characterize the typical contributions of
lead in paint to soil, the contributions of lead in so0il and
paint’ to lead in household dust, and to a substantial extent can
separate partial contributions of soil lead and dust lead to
blood lead.

COMMENT H 48 (ML1S) Sec. 3.7, p. S:

"... measurement error ... does not change the relationship of
the variables as lcocng as the errors in measurement are not
systematic."

U.S. EPA RESPONSE TO COMMENT H 48.:.
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It rnas long been xncwn that in multiple linear regression mcdels,
where the covariates as well as the predictor of interest are
correlated and measured with error, measurement error can either
inflate or attenuate the apparent regression coefficient and can
even change the sign of the relationship (e.g. L. Kupper,
"Effects of the use of unreliable surrogate variables on the
validity of epidemiologic research studies," American Journal of
Epidemiology, Vol. 120 (1984), pp. 643-648).

COMMENT H 49 (ML20); Sec. 4.1, p. 6:

"We used S00 ug/g soil lead, and 10 ug/dl blood lead to conduct
some two-group analyses ..."

U.S. EPA RESPONSE TO COMMENT H 49:

* While useful for providing tabulat* results, categorizing
continuous data generally results in a loss of information.

COMMENT H 50 (ML21); Sec. 5.1, p. 6:

"These slightly elevated [blood lead] levels were largely in
children from relatively poor, unemployed families, living in
rundown houses. Our interpretation is consistent with

recommendations made by CDC ..."

-

U.S5. EPA RESPbNSE TO COMMENT H 50:

U.S. EPA agrees that these are potentially important factors that
can modify the risk of elevated blood lead from lead exposure.
However, without current Qr historic exposure to some source(s)
of environmental lead, there would be no lead intake that could
be modified by these factors. Elevated bloocd lead concentrations
show a clear gradient with respect to source concentrations in
soil or paint as transferred to the child mainly through
household dust. Elimination of significant environmental lead
sources inside and outside the child’s residence can be expected
to substantially reduce current environmental lead exposure, with
an eventual reduction in blood lead as the child’s body
eliminates stored body burdens of lead.

Comment H 51 (ML22, Sec. 5.2, p. 6):

"... age was intentionally not used in the regression analysis
because age is a proxy for exposure -- through mouthing
behavior ..."

U.S. EPA Response to Comment H S1:

A large number of child behaviors are age-dependent and may
affect exposure or uptake of lead. These may include the amount
of time spent at home, the number of hours playing cutdoors or on
the floor, propensity for mouthing non-food objects, etc. We
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agree that 1t may be possible £o include enough behavicral
variables to adequately characterize the age-dependence of child
blood lead levels. Some of our own experiences suggest a simple
but adequate parameterization can be obtained by trichotomizing
child age into intervals (< 1 year; 1 to 3 years; 4 years or
older). Age-dependent modifying factors for lead exposure
generally reduce the residual variability of blood lead as well
as reducing the confounding of age with other factors, but any of
several adequate modeling approaches may be used.

Comment H 52 (ML23, Sec. 5.3, p. 7): "The correlation of
distance and blood lead was reported. There were other important
correlations with distance that were also reported ... A much

better indication of the association of blood lead and soil lead
may be obtained by direct analysis of these two factors than can
be gairn2d by gerrymandering neighborhood subunits of the sample
and speculation about clusters.™

U.S. EPA RESPONSE TO COMMENT H 52:

The neighborhood subunits were not "gerrymandered", but were
based in large part on prior knowledge about environmental lead
sources in different Madison County communities, and secondarily
on neighborhood or political subdivisions that were known to be

important predictors of demographic differences of lead exposure.
- Some of the factors include:

{1) soil lead measurements and isopleths reported by Illinois EPA
in 1983 and U.S. EPA in 1990, identifying a clear "downwind"
pattern for concentration of elevated soil lead concentrations in
areas near the NL site, reaching further towards the north and
east of the closed smelter;

(ii1) locations in the Venice Township and Eagle Park Acres
communities that were known sites of lead contamination, where
waste materials from the pile on the NL site and battery casing
chips were used for purposes such as street or driveway repair
and for yard fill;

{iii) demographic differences among communities such as Granite
City, Madison, and Venice Township with respect to income,
ethnicity, and renter/owner status, often clearly visible and
associated with discrete neighborhoocds separated by physical
poundaries such as major streets or railrocad tracks. The lack of
use of important information in designing the Madison County Lead
study certainly complicates analyses of the data, especially as
IDPH has not yet presented EPA with any location information that
would allow testing hypotheses about spatial clusters of cases of
elevated blood lead in these communities.

U.S. EPA also used soil lead concentraticn in most of the EPA
reanalyses, rather than distance from the NL site. The reason
for this is that one of the most significant sources of potential
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confounding 1s evident from Table 10 of the IEHR/IDPH repor:.
When distance is used as a covariate, it is essentially a
substitute for soil lead, to a greater extent than other
potentially important predictors of blocd lead. Of all the
variables in the study, none is seriously confounded with
distance from the NL site except for soil lead concentration.

The range of soil lead concentrations in any ring is relatively
small, so that soil lead and distance are relatively highly
correlated with each other. The average soil lead in each ring
is very nearly inversely proportional to the distance of the ring
from the smelter. In this regard, the soil lead distributiocn
around the NL site looks very similar to every other lead smelter
community we have studied.

However, U.S. EPA has analyzed the relationship between soil lead
and the only other plausible socurce of elevated lead
concentration in residential yard soils, deteriorating exterior
lead-based paint. U.S. EPA found that there was a consistent
contribution of exterior lead-based to soil that was
approximately the same at any distance from the NL site. Similar
results were obtained by several different analytical methods
(linear and non-linear regression, structural equations
modelling). The condition of the building was used as a
covariate in many of the analyses, as were other sociodemographic
variables, and their interactions were tested. When the
estimated contribution of exterior-lead-based paint and building
condition were subtracted from the observed soil lead
concentration, there remained a large positive fraction of soil
lead at most residences that was not explained by lead paint or
by building condition. This component could be reasonably
attributed to historical deposition of airborne particles emitted
by the smelter and dust particles blown off the site. Neither
the building condition nor the background term were ever
statistically significant. The best-fitting model (smallest
residual variance) was a very simple linear model, fitted in log
form:

Soil lead concentration ={( 1333 / distance) + 7.79 CXRFOAV,

where distance = ring number 1 through 10, and where CXRFOAV is
the average of the exterior XRF lead paint loading times the
exterior paint condition. Since CXRFOAV never exceeded 62.3, and
was usually much smaller, the lead paint contribution was always
less than 500, usually much less, the remaining term which
depended on distance was dominant near the NL site. There was
litcle evidence of confounding between distance and exterior
paintc. We conclude that most of the lead in soil near the NL
site must pe attributed to some processes by which lead is
transported from the smelter to the surrounding yards. This
implies that much of lead in soil near the NL site will have
properties similar to those of other former smelter communities
we have studied: high bicavailability and ready transport from
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surface soil into the nhousehold dust.

There are some relatively high soil lead concentrations far away
from the site, attributable to lead paint or to other sources
such as use of waste materials for fill or for street repair.
These cannot be confirmed since IDPH has not provided us with any
information about the location of these residences. It is likely
that these few exceptional cases (4 out of 351 units) are found
in places such as Venice Township or Eagle Park Acres.

COMMENT H 53 (ML24); Sec. 5.5, p. 7:

"... it would have been a mistake to include dust lead in the
analysis of soil and paint lead (as recommended by the reviewer).
Since dust lead is almost entirely dependent on the lead in paint
and soil, multicolinearity in the regression of all three
environmental variables against Blood lead could only produce a
meaningless regression model."

U.S. EPA RESPONSE TO COMMENT H 53:

EPA reanalyses demonstrate that meaningful statistical models can
be produced using the set of environmental lead variables, which
are noct so highly collinear as to preclude meaningful analyses.
The correlation coefficients among the regression cocefficients
are not large enough.to.-suggest.serious inflation of parameter
standard error estimates. Furthermore, even these collinearities
can be accounted for by models of environmental lead pathways.

COMMENT H 54 (ML2S); Sec. 5.8, p. 8:

"The argument presented by the reviewer supports our decision not
to include education, income, or similar SES and behavioral
factors in the main hierarchical regression model. It is not
clear whether including these factors would correct for,
confound, or over-adjust the effects of the environmental
measures."

U.S. EPA RESPONSE TO COMMENT H 54:

EPA reanalyses demonstrate that these factors include some useful
and predictive covariates that have relatively little potential
for confounding the effects of exposure to lead in dust, soil, or
water. The decision to unnecessarily exclude these covariates
from the hierarchical regression analysis in Table 11 of the
IEHR/IDPH report contributes substantially to the low
predictiveness of the two models in Table 11; omission of dust
lead is the most serious deficiency in the hierarchical analysis,
nowever.
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RESPONSES TO CCMMENTS
Memo from Renate Kimbrough to Edward Fitzhenry, January 11, 1995

COMMENT H 55 (RK1), p. 1, 14-17 lines from bottom of p.:

"... the blood lead levels of the participating children were
gquite similar to blood lead levels found in other older urban
areas in the United States with housing stock dating back to the
first half of this century and with similar incomes ..."

U.S. EPA RESPONSE TO COMMENT H 55:

See response to comment TRC-OBJ1l. There is a localized soil lead
exposure problem, associated with historical emissions from the
NL site, with an incidence of about 25 percent elevated blood
leads in preschocl children.. The-mere distant parts of Madison
County, with an incidence of elevated blood lead of about 10
percent, may be more typical of older urban areas. However,
isoclated locations exist elsewhere in Madison County where there
is soil lead contamination from battery chips and other waste
materials specific to this site. The comparison of the entire
Madison County study area to a national average (which is still
higher than is desirable from a health perspective) is an attempt
to dilute a local and site-specific problem by averaging the area
with an excessive numbexr of lead-kurdened children with other
areas that have much lower lead exposures.

COMMENT H 56 (RK2), p.2, lines 10-18:

"Unless children eat paint chips, ingestion of lead occurs in
children under 6 years of age because of hand to mouth activities
primarily through lead containing house dust [sic]. House dust
is composed of dust from paint and ... dirt brought in from
outside, particularly if feet are not wiped. All of these
factors must be evaluated together to determine the proportional
contribution from all socurces."

U.S. EPA RESPONSE TO COMMENT H 56:

UJ.S. EPA concurs with this comment, as has been noted in most EPA
studies on childhocod lead exposure. U.S. EPA’'s concern is that
the IEHR/IDPH report has not used this correct statement about
childhood lead exposure as a key element in their analyses of the
data. This statement identifies childhood lead exposure from
soil and from paint as primarily an indirect process which occurs
in two stages:

(i) transfer of lead from the source medium (soil or paint,
primarily) into household dust, which is the medium through
which most of the exposure occurs;

(i1) ingestion of household dust by the child. The hierarchical
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regression models used in the IEHR/IDPH report ignore this well-
known fact about childhood lead exposure pathways. EPA has
reanalyzed data from the Madison County study using a variety of
different analytical approaches, including appropriately
structured hierarchical models that include both direct and
indirect exposure pathways for lead from soil and from paint.

COMMENT H 57 (RK3) p. 2, 15-19 lines from bottom:

"... distance from the smelter is indicative of improved housing
which negates the idea that the smelter was necessarily
responsible for the larger number of children with elevated blood
lead levels closer to the smelter. ... Dr. Marcus chooses to
ignore this observation."

U.S EPA RESPONSE TO COMMENT H 57:
EPA presented a number of graphs that clearly demonstrated our
awareness of the possible confounding with distance of both soil
lead and sociocdemographic factors affecting lead exposure. EPA
reanalyses have shown that confounding of these effects is only a
modest problem in interpreting the Madison County data, and that
appropriate multivariate statistical analyses allow
identification of the separate effects of lead in soil and paint
on blood lead through household dust. While this problem could
have been reduced had the IEHR/IDPH study been better designed,
these investigators have not evaluated whether this hypothetical
problem actually existed, nor have they investigated methods for
dealing with this problem.

COMMENT H 58 (RK4) p. 2, 3-14 lines from bottom:

" The statement ... that loadings of deteriorating lead paint
inside and outside the house show little or no relationship to
distance from the smelter, is wrong. ... deteriorating house
paint in houses built before 1978 is now the primary cause of
lead poisoning in children under six years of age ... suggests
the author is unfamiliar with lead exposure in small children and
the large body of literature available on this subject."

U.S. EPA RESPONSE TO COMMENT H 58:

This comment appears to confuse a general statement about lead
exposure in the entire U.S., such as that in the 1991 CDC report,
with comments that are directly relevant to the NL site and based
on detailed analyses and evaluation of data from that site.

EPA’'s comments were related to a specific set of data for a
specific location, those parts of Madison County where the
proposed remediation actions are targeted. The conditions
elsewhere in the U.S. are of great interest to us, but are
absolutely irrelevant to remedial actions at this site. EPA
analyses of these data by a variety of techniques clearly
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demcnstrates that the increased incidence cf elevated blood lead
near the NL site is directly related to the higher incidence of
elevated dust lead concentrations and dust lead loadings near the
NL site, that dust lead depends on both soil lead and on lead
paint, and that the major source of lead in dust near the NL site
is lead in soil. In fact, the analyses in the IEHR/IDPH report
point to exactly the same conclusions, yet these important
conclusions seem to be ignored. The relative contributions of
lead in soil and dlead in paint at this site clearly show that
higher concentrations of lead in soil near the site are
associated with the increased incidence of children with elevated
blcod lead near the site, and constitute a serious risk factor
for lead exposure in the future. Lead paint certainly
contributes to childhood lead exposure, but the contribution of
lead paint to blood lead appears roughly similar across the
Madison County study area when other factors, such as building
condition, socioeconomic status and race/ethnicity are taken into
account. Similar adjustments do not eliminate the role of
elevated soil lead as a primary source of lead in house dust near
the NL site, therefore soil lead is the primary risk factor in
the remediation area.

The EPA scientists who have reviewed the IEHR/IDPH are aware of
the importance of investigations that are specific to the
conditions at each site, since the EPA scientists have had the
advantage of having carried. out investigations at many different
sites, and are aware of the many ways in which a specific site
such as the NL site in Madison County may be similar to other
Sites. The EPA comments of May 23, 1994, cite a number of
specific instances in which the IEHR/IDPH report failed to note
many significant and highly relevant publications on lead
exposure, lead pathways, and the analysis of environmental lead
data at other sites.

COMMENT H 59 (RK5); p. 3, para. 3 and para. 5:

"Dr. Marcus notes that our study participants were all
volunteers. He does not state why this concerns him. All such
studies use volunteers ... We achieved the highest participatiocn
rate in the group closest to the smelter ... the participation
rate was not as high in the most distant recruitment area. It is
unclear why this is alleged to be a drawback. ..."

U.S. EPA RESPONSE TO COMMENT H 59:

It is possible that the households closest to the NL site may
nave been far more aware of potential lead hazards associated
with the site than households farther away from the site. As
noted by the investigators, greater awareness of lead hazards,
whether achieved by counselling and education or simply by
cbserving the waste pile across 16th Street, may have caused more
protective behavior by child caregivers in these households. The
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higher participation rates in Areas 2 and 3 than in Area 4 are
consistent with this hypothesis. Conversely, households with
lower incomes and larger numbers of children and possibly facing
higher social stress, such as were found near the site, may
account for a slightly reduced participation rate in the parts of
Madison County closest to the site. While it is hard to avoid
using volunteers in such a study, some thought must be given to
the effects of possible biasing factors such as those mentioned
here, and to actions that might have been taken to avoid these
potential biases.

COMMENT H 60 (RK6); pp. 3-4:

"... the percent of blood lead variance accounted for (R2) is
influenced in part by the units of measurement of the different
variables."

U.S. EPA RESPONSE TO COMMENT H 60:

Not true. Any elementary statistics text will note that simple
correlation coefficient is dimensionless itself, and that it does
not depend on the units of measurement of the variables. By an
extension of that analysis, neither does the multiple correlation
coefficient (R).

COMMENT H 61 (RK7); p. 4, para. 1<

"It is incorrect and misleading to state that ... multiple
regression analysis of the blood lead variance accounted for by
the different variables) is not a useful way to interpret our
data. ... The proportion 0f blood lead variance accounted for by
the different variables can be partitioned through hierarchical
modelling, so that confounding effects of some of the variables
can be controlled. ..."

U.S. EPA RESPONSE TO COMMENT H 61:

Hierarchical modelling can be informative when it is
appropriately used. By ignoring lead in house dust, the single
most predictive variable in the data set that by itself can
explain nearly half of the explainable variance in the logarithm
of blood lead, the hierarchical models presented in the IEHR/IDPH
report are so seriously flawed. EPA reanalyses show some more
apprcpriate applications of hierarchical modelling.

COMMENT H 62 (RK8); p. 4, para. 3:

"... in a follow-up study of children with-elevated blood lead

levels ... the blood lead levels of these children dropped below
10 ug/dl ... the remarkable response of the blcod lead levels
was accomplished through counselling .... No such drop in blood

lead levels was accomplished in studies where the EPA removed

103



lead ccntaminated soil ... "
U.S EPA RESPONSE TO COMMENT H 62:

This i1s a very interesting observaticn, and contributes to our
understanding that counselling may be a useful temporary action
in reducing lead exposure. The hypothesis that educational
intervention prcduces short-term decreases in blood lead for
children who reside in the household is plausible, but the
followup study does not allow the hypothesis to be tested, nor
the size of the reduction to be estimated, in the absence of any
control group. The investigators have again overlooked the
importance of valid epidemioclogic design of a study.

An assessment of the effect of remediation may be made in at
least two different ways. The- approach that most closely matches
the USLADP is to assume that changes in environmental lead
exposure are followed in children who had been previously exposed
to higher concentrations. The simulations cited in the Guidance
Manual show that it takes about two years to achieve blood lead
concentrations similar to those achieved in children two years
older who had grown up in the cleaner post-remediation
environment. The decrease in blood lead in the second post-
remediation year and subsequent years occurs because the internal
body burden of lead stored in the skeleton is gradually
eliminated, and because house dust is not recontaminated when a
primary source of lead in soil is eliminated. This appears to
have occurred in the Boston component of the study (Aschengrau et
al., 1994), and in the major CERCLA remediation project near
Kellogg, Idaho (Von Lindern et al.,1994), but not in the other
USLADP projects which did ‘'not achieve effective control of
contamination from other sources. A better indicator of
remediation effectiveness is the blood lead concentration of
children who are born in or move into remediated housing while
very young.

RESPONSE TO COMMENTS

Secticn 2: omment Morgan, Lewis & Bockius

General Conclusion a

The commentors have raised a number of issues in the general
conclusions section preceding their critique. While these
comments will be discussed in more detail, a summary of the
majors points is presented here.

COMMENT H 63:
"the Study [(the IDPH Blood Lead Study Report] does not
demonstrate that the NL/Taracorp site contributes today to

elevated blood lead levels or soil lead levels in the subjects
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tested, Ccecause the levels are no nigher than would be expected
for a ccmparable, comparison urban neighborhood"

U.S. EPA RESPONSE TO COMMENT H 63:

EPA does not consider the NL/Taracorp NPL site to be a "typical"
urban area with respect to lead exposure. Rather than having a
multicude of minor diffuse sources of environmental lead
contaminaticn, the area is located next to a closed lead smelter,
which constituted the predominant source of lead contamination in
the community as reflected in the highly elevated soil lead
levels near the smelter site. The incidence of elevated blood
lead concentrations in children under the age of six living
within about a quarter mile of the NL site is about 25 percent
compared with an incidence rate of -about 10 percent in the more
distant locations of the study area and 16 percent in smaller
urban areas in the NHANES III study. The comparison of the
entire Madison County study area to a national average (which is
still higher than is desirable from a health perspective) is an
attempt to dilute a local and site-specific problem by averaging
the area with an excessive number of lead-burdened children with
other areas that have much lower lead exposures. Additionally,
the 16% is not to be considered acceptable from a health
standpoint.

COMMENT H 64:

"Good science dictates that the agency first identify a
reasonable ‘control’ or background level in order to understand
whether there are in fact 'elevated’ levels detected by the
surveys." )

U.S. EPA RESPONSE TO COMMENT H 64:

U.S. EPA agrees that the blood lead study, performed by the
Illinois Department cf Public Health (IDPH) under contract to
ATSDR, should have included a gseparate control group. However,
the IDPH report refers to an internal control group within the
study coundaries, and indeed, both the incidence of elevated
blocd l2ad concentrations and soil lead levels diminish with
distance from the NL smelter site.

The blood lead levels reported in the IDPH study appear to
include the internal "control" population as well as the target
area in the community average.

COMMENT H 65:
"EPA has not demonstrated that a reduction of the soil lead in

this area to 500 ppm would result in a significant reduction of
childhcod blood leads.™



U.S. EPA RESPONSE TO COMMENT H 65:

While CERCLA regulations do not require that EPA demonstrate that
any remedial activity will produce a specific reduction in blood
lead levels, USEPA dces believe that a reduction in lead in soil
will reduce the risk of elevated blood lead levels in children
zypically within a mile to the smelter. There wouldn’t be any
lead in the child’s blood without lead in socme environmental
medium enccuntered by the child. Any evaluation of the predicted
reduction in children’s blood lead levels must be done on a
nouse-by-house basis, using all available data for that exposure
unit. To date, such an analysis is constrained by the manner in
which the house dust levels were reported in the data set
provided to EPA for their reevaluation of the soil lead cleanup
level. -

EPA believes that the reduction of the soil lead concentration in-
the area to 500 ppm is appropriate and consistent with removal
actions at other sites with contamination from lead smelting
operations. Greater reductions in blood lead levels were
observed in children with high lead body burdens in the Boston
area with soil abatement than with other remedial actions;
significant reductions in blood lead levels in children have been
seen in Kellogg, Idaho, where nearly 85-90% of the residential
properties are scheduled to be remediated to background. While
soil remediation has not been effective in some urban remediation
studies, where it is possible to prevent recontamination due to
removal of a single predominant source of contamination or by
interdiction of the child exposure pathway, soil remediation has
been effective.

COMMENT H 66:

"the EPA’s course 1is contrary to the conclusions of the Study,
which states that ' [(e]liminating a variable such as soil that
accounted for only 3% of the variance [in blood leads] may result
in a minimal change in measured blood lead levels without any
clinical significance.’"

U.S. EPA RESPONSE TO COMMENT H 66:

The commentors have cited a conclusion of the IDPH study which
states that elimination of the soil variable which accounted for
only 3% of the variance is likely to result in only minimal
changes in measured blood lead levels. The commentors, as well
as the authors of "the Study", have failed to realize that soil
presents an indirect exposure pathway to the child by way of
ingestion of indoor dust, in addition to the direct exposure
vpathway of ingestion of soil. The authors only considered the
latter pathway in their analysis.

Following are more specific health comments and responses:
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COMMENT H 67, Specific Comment #1, page 3:

{a) "There appears to ke scme confusion over the EPA’'s goal in
setting a 500 ppm soil remediation level at this site. ...is EPA
simply justifying the clean up rpecause these levels are elevated
svexry -“he EPA’'s ’ideal,’ regardless of source?"

‘b) "The EPA might make a policy determination to clean up soils
o 500 ppm, but ,.. they should be required to prove the source
before crdering private parties to fund the clean up. For
axample, the Study found that for houses with soil leads above
S00 ppm the gecmetric mean outdoor paint lead level was 8.6, but
for houses with soil leads less than 500 the mean paint lead was
3.0. This suggests that outdoor lead paint contributes at least
in part to elevated soil readings."

U.S. EPA RESPONSE TO COMMENT H 67:

(a) Under CERCLA, it is EPA’'s charge to protect all generations
of children from the adverse health effects of environmental
pollutants associated with activities at hazardous waste sites.
Region 5 1is not aware of any EPA stated "ideal" to have all soil
lead below 500 ppm, and cleanup levels ranging from 150 ppm to
over a thousand ppm lead in residential soil have been set for
lead contaminated sites across the country based on site-specific
risk evaluations. : S

(b) In the reanalysis of risk at the NL/Taracorp site, EPA used
the IEUBK Model for Lead in Children to specifically evaluate the
contribution of lead in soil by both the direct pathway of
exposure and indirect contribution of soil to indoor dust to the
child’'s blood lead concentration. We have evaluated the role of
location (as measured by distance from the NL site) as a
potential confounding factor. At any given location (ring or
group of adjacent rings surrocunding the site), there are some
houses with higher levels and some with lower levels of almost
any other measured variable in the study. Of all the measured
variables in the study, none is seriously confounded with
distance from the NL site except for soil lead concentration. The
range cI soil lead concentrations in any ring is relatively
smai., so that soil lead and distance are relatively highly
correlated with each other. The average soil lead in each ring
is very nearly inversely proportional to the distance of the ring
from the smelter. In this regard, the soil lead distribution
around the NL site looks very similar to every other lead smelter
community we have studied.

ZPA nhas analyzed the relationship between soil lead and the only
other plausible source of elevated lead concentrations in
residential yard scils, deteriorating exterior lead-based paint.
We found that there was a consistent contribution of exterior
lead-pased paint to soil that was approximately the same at any
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distance Ircm the NL site. Similar results were cobtained Dby
several different analytical methcds (linear and non-linear
regression, structural equaticons modeling). The condition of the
building was used as a covariate in many of the analyses, as were
other sociodemographic variables, and their interactions were
zested. When the estimated contribution of lead-based paint and
building conditicn were subtracted from the cbserved soil lead
concentration, there remained a large positive fraction of soil
lead at most residences that was not explained by lead paint or
building condition. This component could be reascnably
attributed to historical deposition of airborne particles emitted
by the smelter and dust particles blown off the site. Neither the
building condition nor the background term were ever
statistically significant. The best-fitting model (smallest
residual variance) was a very simple linear model, fitted in log
form:

Scoil lead concentration = (1333 / distance) + 7.79 CXRFOAV,

where distance = ring number 1 through 10, and where CXRFOAV is
the average of the exterior XRF lead paint loading times the
exterior paint condition. Since CXRFOAV never exceeded 62.3, and
was usually much smaller, the lead paint contribution was always
less than 500, usually much less, the remaining term which
depended on distance was dominant near the NL site. There was
little evidence of confounding between distance and exterior
paint. We conclude that most of the lead in soil near the NL
site must be attributed to some processes by which lead is
transported from the smelter to the surrounding yards. This
implies that much of lead in soil near the NL site will have
properties similar to thoge of other former smelter communities.
we have studied: high biocavailability and ready transport from
surface soil into the household dust.

COMMENT H 68; Specific Comment # 2:

(a) ’'The Study indicates that it was unable to find an
appropriate ‘control’ population similar to the Study population
in all respects except for the presence of the site. It seems as
if a comparable urban area should exist from which actual samples
cou.d be taken, perhaps in a nearby city."

(b) In the absence of true background testing, the EPA has not
proved that lead levels in this neighborhood are elevated over
background."

{c) "The blcod lead levels were in keeping with natiocnal
averages for urban children."

(d) "..the EPA unrealistically compares the data from the Study
Zo the EPA’s ideal situation - i.e., 95% of children under 6 with
blcod leads less that (sic) 10 ug/dl."
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U.S. EPA RESPONSE TO COMMENT H 68:

{(a) We thank the commentor for this comment. EPA agrees that
the blood lead study, performed by the Illinois Department of
Puplic Health (IDPH) under contract to ATSDR, should have
included a separate control group. However, ‘the Study’, p.11,
para 1, states that "Within a reasonable distance from the study
site, no other small-to-medium sized towns could be identified
with a housing stock of similar age and a population of similar
sociceconcomic status as the study area. It was, therefore,
decided to recruit study participants from regions of Granite
City, Madison, and Venice with similar housing stock but
differing in proximity to the closed lead smelter. Since no
separate control group was available, hypothesis testing
comparisons in the Illinois part of the study primarily consisted
of regression analyses. However, dichotomous analyses of the data
were also performed by dividing the population into two groups
using soil lead concentrations <500 mg/kg (<500 ppm) and >500
mg/kg (=500 ppm) as cutoff points. Regression analyses
were...the more appropriate approach.”

While it is useful to design a stratified sampling study so as to
obtain representative samples within each stratum, it is
essential that the stratification have some meaningful
relationship to the hypotheses being tested. If there were only
a desire. to have uniform spatial.mepresentation of subjects, any
number of alternate approcaches could have been used, such as
dividing the Madison County study area into census tracts and
subtracts, or using existing political subdivisions such as
separate cities, townships, and wards or taxation districts
within the communities (in fact, no information about separate
communities or neighborhoods is even included in the data set
provided to EPA) . Whether by intention or by inadvertence,
stratifying the Madison County Lead Study area into concentric
rings centered on the NL site has the effect of strongly
stratifying the study by exposure gradient with respect to lead
in soil and in household dust, and much more weakly with respect
to building condition, lead paint, and sociodemographic
variables. While other geographic subdivisions of the study
area would have allowed a better separation of the effects of
soil lead from the effects of other lead sources and from scme of
the potentially confounding sociocdemographic factors, such as
those described in EPA’s May 23, 1994 comments on the draft
IEHR/IDPH report, the use of concentric rings was highly
informative. If this stratification did not provide a basis for
regression modelling in which the "control" areas were the more
remote parts of the Madison County Lead Study, then the validity
of the study for inference about children in Madison County must
be brought into gquestiocn.

It should be noted that the blood lead levels reported in the
IDPH study appear to include the internal "control" population as
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well as the target area 1in the ccmmunity average.

b) U.S. EPA analyses used distance f£rom the NL site as an
irdicator of potential sources of lead near the site. ©Of all the
measured variables in the data set provided to us, none is
seriously confounded with distance from the NL site except for
soil lead concentraticn. The range of soil lead concentrations
in any ring is relatively small, so that soil lead and distance
are relatively highly correlated with each other. The average
scil lead in each ring is nearly inversely proportional to
distance from the smelter site. In this regard, the soil lead
distrikbution around the NL site looks very similar to every other
lead smelter community we have studied.

(c} Neither the Madison County Lead Study area nor the vicinity
of the NL site are demographically similar to major urban areas
or to smaller urban areas (less than one million people). There
is a significant association between blood lead and lead in
household dust in the Madison County Lead Study, where most of
the lead in household dust is derived from lead in soil in the
areas closest to the NL site even after adjustment for
demographic or behavioral factors and for the existence of
detericrating lead-based paint that was found in some of these
houses. The incidence of elevated blood lead concentrations
within about a quarter mile of the NL site is about 25 percent of
children younger than 6 years of‘age, compared with about 10
percent in the distant parts of Madison County ("control" areas),
and 16 percent in smaller urban areas in the NHANES III study.
The difference is statistically significant. Deteriorating lead-
pased paint is one source of lead that is often found in older
urban areas, and undoubtedly contributes some cases of elevated
childhood lead exposure in Madison County Lead Study, but there
is no reason to believe that the incidence of elevated blood
attributable to lead paint shc.ld differ from other small urban
areas. However, the proposed remediation area around the NL site
contains lead sources, predominantly in soil, that pose an extra
risk to young children who live there. Some children farther
away from the NL site, in communities such as Eagle Park Acres or
Venice Township, are exposed to other significant identifiable
sources of lead, including yards or play areas contaminated by
battery casing chips and by materials from the waste pile used
for street repair or yard £ill, which are hardly the most common
lead sources in other urban areas.

The £finding that "In the Study as a whole 16% of the 490 children
zested had blood leads over 10ug/dl" fails to explain that this
ccmmunity average includes the internal "control’' population as
well as the target area (rings closest to the NL site).

‘{d) Rather than being "EPA’s ideal situation", the criteriocn
referred to here - that 95% of children under the age of six have
olcod lead levels less than 10 ug/dL - is the stated blood-lead
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"level <f concern" Zor children which has been adopted not only
by J.S.EPA, put by most federal and state health agencies and by
the majority of physicians and health professionals. The Centers
for Disease Control and Prevention has stated that "The goal of
all lead poisoning prevention activities should be to reduce
children’s blood lead levels below 10 ug/dL." (Preventing Lead
Poisoning in Young Children, A Statement by the Centers for
Disease Control - October 1991, U.S. Department of Health and
Human Services, Public Health Service, Summary, page 1) National
concern is based on recent scientific evidence which shows that
some adverse health effects occur in children at blood lead
levels at least as low as 10 ug/dL.

COMMENT H 69; Specific Comment #3, page 5:

{a) "The EPA does not account for the effect on blood lead
levels of socioceconomic status and condition of housing, but at
least by implication concludes that elevated blood leads are due
to soil. The EPA's own documents recognize that socioceconomic
status and housing conditions can play a large part in childhood
blood lead levels. ....if these factors have a significant
influence on blood lead, they might account for any appearance of
higher blood leads closer to the smelter."

(b) "...1if these ([socioceconomic _factors and housing condition]
are the true causes of any elevations in blood lead, then
remediation of soils alone is unlikely to have a significant
effect in reducing blood leads."

U.S. EPA RESPONSE TO COMMENT H 69:

(a) "Confounding" is a term that is widely used in epidemiology
and other observational sciences. Confounding occurs when some
third variable or factor is related both to the ocutcome or
response being studied -- in this case, childhood Blood lead --
and to the nominal cause of the outcome, such as lead in dust or
soil. As noted in our "Preliminary Assessment" of October 1994,
several factors appear to match the decline in mean blood lead
with increasing distance from the NL site, including decreasing
soil lead and dust lead, decreasing housing age and
deterioration, increasing parental education and income. These
are potential confounding factors.

Confounding is a potential problem in this study. We have
evaluated quantitatively the amount of confounding, to the extent
that it can be defined internally from the data in "the Study",
in the report prepared by A.H. Marcus. The behavioral and
demographic covariates show some relationship to distance, but
are not strong confounders. Household covariates are responsible
for part of the variation in blood lead, and including
demographic covariates such as race or ethnicity, parental
education or home ownership in a model will generally reduce the
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unexplained variance in blcod lszad. Within =ach distance "'rir
mest rotential confounders such as age, mouthing behavicr,
parental income and education are nct strongly correlated wit
soil lead, but are more closely correlated with blood lead.
These variables are therefore weak confounders of the
relationship.

In summary, t“he scientific basis for cthe lack of serious
confcunding is that many of the sociodemographic and behavioral
variables affect the rate of contact with or ingestion of soil,
dust, paint chips, and other media, but have little relation to
the amount of lead in each environmental component.

(b) As we have stated above, many of the sociodemographic and
behavioral variables affect the rate of contact with or ingestion
of soil, dust, paint chips, and other media, but have little
relation to the amount of lead in each environmental component.
There wouldn’t be any lead in the child’s blood without lead in
some environmental medium encountered by the child, where the
environmental media include food, drinking water, air, medicines
and ccsmetics, and accidental ingestion of soil, dust, or large
paint chips. Even if the child’s lead was acquired from the
mother’s lead exposure and passed on to the child during
pregnancy or lactation, all of the lead in the child must
ultimately come from some environmental source, and the
behavioral and demographic variables can at most modify the
amount of lead that the child has taken up from some current or
historical exposure to environmental lead. Therefore, while it
is useful to include some of the behavioral and sociodemographic
variables in a statistical analysis because they help to explain
the inter-individual variability in blood lead, they are at most
modifiers of the uptake of lead from some environmental lead
exposure pathway or source. Reductions in children’s blocod lead
levels can only be achieved by reducing or removing the exposure
pathway or source, and at the NL site, soil lead is a direct and
a significant indirect exposure pathway.

COMMENT H 70; Specific Comment #4:

"The study followed up on those children found to have blood
leads cver 10 ug/dl and provided counselling parents on pathways
of l=ad exposure. ....Rather than dismissing the potential '
effectiveness of this approach, the EPA should investigate this
alternative. .. Counselling and education have been used

successfully at the Bunker Hill site, for example.”

U.S. EPA RESPONSE TO COMMENT H 70:

U.S. EPA does agree that education and counselling can be an
effective interim intervention strategy when used for short
periods of time, and EPA also uses these techniques in an attempt
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—o reduce 2Xpcsures o nazardous gollutants until more rermanenc
remedies can be achieved. Hcwever, the effectiveness of such a
lead education and counselling prcgram cannot be demonstrated by
this study, which allcwed only a limited follow-up on a limited
number cf children, and did not provide an opportunity to
investigate other plausible explanations for the decline in blood
lead levels in these children.

Under TERCLA law, EPA is bound =0 seek permanent remedies, which
protect all generations of children who might be adversely
affecred by Superfund site exposures. The education and
counselling strategy is not likely to be a protective remedy over
the long term, unless it was repeated on a periodic basis
forever. New families would have to be identified for immediate
intervention. Unless the intervention is reinforced constantly
by additional visits, the effectiveness is likely to diminish
over time. Such a program couldprove to be costly, if not
impossible to implement, when one considers applying such a
strategy to protect all lead exposed children, whether they
reside near Superfund sites or in inner-city neighborhoods. In
addition, experiences from other public health intervention
programs have shown that repeated interventions become less
effective over time, giving EPA greater concern over the
permanence of such a strategy. It is for this reason that most
federal agencies, including the Centers for Disease Control and
Prevention and the Departmerit of Housing and Urban Development,
as well as the state agencies, are recommending permanent
solutions which have source removal as their basis.

The reviewers also refer to the successful education and
counselling interventions .used at the Bunker Hill site in
Kellogg, Idaho. However, follow-up data indicates that children
of new residents who have moved into non-abated housing after
these interventions were completed very quickly became lead
poisoned. The message seems t¢ be that unless the sources of
exposure are eliminated, children will continue to suffer the
effects of lead poisoning. We invite the reviewers to examine
the more recent data from this site.

COMMENT H 71; Specific Comment #5:

"The EPA’s use of the IEUBK model to set a 500 ppm clean-up level
for residential soil is contrary to the EPA’s own guidance on the
use of the model. The EPA’ Guidance Manual states that use of
the model to assess trigger levels for soil abatement at the
community, regiocnal or state level ’'is discouraged, because risks
cannot be estimated adequately.’"

U.S. EPA RESPONSE TO COMMENT H 71:

The Guidance Manual is correct in this regard. It appears,
however, that the reviewers nave not grasped the meaning of the
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warning crcvided zherain. It L1s assumed zhat zhe r

J eader i =i
Guidance Manual has read and understcod Sections 1.4.4.3 and
4.2.7, which cutline the methodology for performing risk

astimates at the neighborhood or community level. It stresse

that risk estimates of neighborhood lead exposure can best be
obtained by examining the sum of the individual chiid risks i:
~he area of interest. Section 4.2.7.4 explains how the
calculation can be simplified by grcuping households into smal.
cells (blocks or rings) in which soil lead levels have small
defined ranges cf values and exposure can be shown to be
relatively homogenecus.

U.S. EPA has not set cleanup levels on a community basis. EPA
has applied the IEUBK model at the individual household level to
examine risks at the neighborhcod level, in so far as this was
possible given the limitations on the data provided to us. Near
the NL smelter site, there is a sufficient level of homogeneity
with respect to soil lead, both in terms of concentration and
soil particle characteristics, due to the proximity to the former
smelter site. lean-up decisions have been carried out on a
block-by-block basis, using house-by-house evaluations. At this
scale, given the overwhelming effect of the NL site as a lead
source, the requirement of homogeneity is satisfied. Therefore,
the application of the IEUBK model at the NL site is consistent
with the Guidance Manual.

COMMENT H 72; Specific Comment #6:

(a) .EPA’s representative admitted that they did not include
lead palub in their application. ... ’'Children can eat chips or
strips of deteriorating lead-based paint directly from painted
surfaces’ ....The EPA’s model ignores the contribution of lead
paint, thereby overpredicting the magnitude of the contribution
from soil."

{(b; "The EPA cannot justify its position that its model, which
attributes lead intake to soil, compares favorably to the real
data from the Study because the Study participants were exposed
to lead paint which the EPA did not account for. ...Footnote 2/
The comments by the Chemrisk division of McLaren Hart point out
~hat the model overpredicts blood leads to a greater degree as it
ﬂovns.:sward the upper percent of the data, so that at the 95th

U.S. EPA RESPONSE TO COMMENT H 72:
'a) There seems -0 be a great deal of misunderstanding

cncerning now the lead paint is considered in the IEUBK model.
The Guidance Manual provides a detailed discussion regarding the
inclusion of paint in the IEUBK model in section 4.7:

"The IEUBK model..does not contain an explicit component for
lead-based paint ingestion outside of the Alternate Source Cptiocn
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rne 3cil;lust Menu. The correct use of the IEUBK model is to
timate geometric mean blcod lead levels and distributions of
od lead levels in ycung children who have long-term chronic
osures to lead. It nas been known that the ingestion of even
1y quantities of paint chips on a single occasion can cause
ious lead intoxication. ... Since old lead-based paints can
ontain in excess of 50 percent lead, the child may ingest
several million micrograms of lead in a single episocde. The
IEUBK meodel is not intended to address this situation. The IEUBK
nodel is intended to address the situation where the child
ingests typical quantities of household dust that have been
contaminated by leaded soils and by deterioration of old lead-
based paint from interior surfaces." The jipnterior household dust
lead contribution in the IEUBK model already includes paint that
has fallen off the painted surface as fine particles, or has
fallen off as discrete flakes or chips of paint and has been
reduced to small particles in situ on the floor, carpet,
furniture or other surfaces. When we say we did not include
paint in the model, we mean that we did not include any direct
ingestion of paint chips (the pica child scenario) in our
evaluation; however the indirect contribution to the house dust
concentration was included.

-
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Our earlier comments about the role of interior lead paint in
house dust must be tempered by the recent discovery that some of
the dust lead concentrations reported in the Study contain
inflated levels of lead, since the reported dust values were
mathematical composites of the concentrations of fine sieved
particles and of larger particles including large paint chips.
The large paint chips would not be expected to adhere to a
child’'s fingers or hands. , Since the amount of lead in these
chips would not be expected to be predictive of the lead in dust
that most pre-school children transfer to their mouth during
normal play, these large chips have generally been excluded from
dust sample concentrations reported in other studies.

{b) U.S. EPA noted some deviations between observed blood lead
and blood lead predictions using the IEUBK model. A large number
of graphical and statistical comparisons have been made in order
=0 understand why these deviations had occurred. The detailed
report prepared by A.H. Marcus is included; the results of the
ZPA acalyses include:

{1) the deviation between observed and predicted bloocd lead
concentrations was predicted better by reported dust lead
concentration than by any other variable, including soil
lead; ’

(2) Very large deviations (predicted - observed > 25 ug/dl)
occurred for about a dozen children who lived in households
with extremely high reported dust lead concentrations (>
6000 ppm), which are believed to represent dust samples that
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nave been biased substantially upward Ty mathematicall-
averaging cthe dust sample with a sample of large lead pa
chips;

{3) Blood lead was also overpredicted among all children
wizh reported dust lead concentrations between 1750 and ¢
opm, but to a much smaller extent (< 25 ug/dl), since som:
but probably not all of the dust samples were also scmewha.
contaminated by inclusion of large paint chips;

{4) On average, the IEUBK model overestimated blood lead
concentrations slightly for reported dust lead
concentrations in the range of about 750 to 1750 ppm, which
is believed to represent dust samples whose lead content has
been biased upward to a lesser extent than the samples in
{2) and (3); =

(5) Blood lead was accurately predicted by the IEUBK model
for reported dust lead concentrations below about 750 ppm,
which corresponded roughly to reported soil lead
concentrations < 900 ppm;

(6) Apart from the 10 to 12 children living in residences
with very high dust lead concentration, there was only the
.expected weak dependence of observed blood lead on the
behavioral and sociodemographic variables, so that the
deviation between observed blood lead (which depended on
these covariates) and predicted blood lead (which did not
depend cn these covariates) showed a weak relationship to,
but no systematic bias from:

Child’s age

Hours of outdoor play

Hours of play on the floor

Mean number of cigarettes smoked by adult residents
each day

Parental education

Household income group

(7) On average, the IEUBK model underestimated blood lead
concentrations in non-white children by about 1.2 ug/dl;

{8) The deviation between observed and predicted bloocd lead
increased slightly for buildings in worse condition, but
showed no systematic deviation apart from the children with
very high dust leads;

(9) The large deviations between observed and predicted
blood lead did not depend on the interior or exterior lead
paint index (average of the product of XRF loading and paint
condition) ;
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{1C, There was scme tendency for zhe mcdel to overgredict
plcod lead when the average prcduct cof interior XRF lead
loading and paint conditicn exceeded about 5 to 10 mg
Pb/cm?, which is consistent with deviations attributable to
paint-biased dust samples;

{11) Apart from the 10 to 12 children with very high
reported dust lead concentrations, the model accurately
predicted blocd lead for dust lead loadings less than 5 mg
Pb/m*, and overpredicted slightly at dust lead loadings
greater than 5 mg Pb/m?;

(12) U.S. EPA would like to emphasize the fact that the
soil lead and dust lead data reported in the IEHR/IDPH study
and used in EPA reanalyses of the data represent valid
measurements that can be used in a wide variety of empirical
modeling exercises. These data are predictive of blood lead
in pre-school children, and therefore can be useful in other
risk estimation activities. However, there are some
important or potentially important differences between these
soil lead and dust leaz data and the analcgous measurements
intended as input to tne IEUBK Mcdel, as indicated in the
above remarks, that were apparently overlooked by the
commentors.

COMMENT H 73; Specific Comment #7%
"The EPA’'s Preliminary Assessment section 3.2 states that it

assumes a 70% soil to dust coefficient, which is understood to
mean that 70% of the lead in outdoor soil would be transported

into indoor dust. ....EPA‘“s Technical Support Document supports a
ratio of 28% .... we do not intend to adopt the ratio of 0.28 as
being correct. Instead we question how EPA can support the use
of 0.70"

U.S. EPA RESPONSE TO COMMENT H 73:

J.S EZPA has extensively analysed the data from the Madison County
Lead Study in order to assess an appropriate site-specific value.
One c2f the complicating factors is that some of the the higher
dust lead concentrations reported in that study are mathematical
composites of lead concentrations in fine particles (as was '
intended for input into the IEUBK Lead Model), and concentrations
of lead in paint chips (which was not intended, and has not been
used in other applications). Different analyses lead to somewhat
diffesrent estimates, with some (from the structural equatiocn
analyses) in the range of 0.7 to 0.9, and others (from regression
aralyses) somewhat lower, with a value of 0.385 estimated for the
wnole data set. Values close to 0.7 provide a good prediction
of blcoccd lead concentrations observed in the Madison County Lead
Study, better in fact than the reported concentrations which may
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ze ziased oy inclusicn of lead raint chips. Appiicaticn of
ifferent site-specific estimates finds that there is cnly =c¢
sensitivity of a soil lead cleanup value o the value selecte
for zhis coefficient within the maximum range of values sugge
by site-specific analyses. The value of 0.70 implies a soil
zleanup value of 350 ppm; even a much lower value of 0.20 sti

mplies a soil lead cleanup level of 520 ppm.

{1

[SHpes

COMMENT H 74; Specific Comment #8:

"A limited study to speciate the lead found in the dust and soil
samples should be conducted to assess with more precision and
sclentific certainty the true socurce of the lead which has been
found in the surveys. There is good reason to believe that were
such a study conducted, it would reveal that elevated lead levels
in house dust are due primarily to deteriorating lead paint."

U.S. EPA RESPONSE TO COMMENT H 74:

Cecnversations with John Drexler, Colorado State University, who
has provided the speciation data for a number of Large Area Lead
sites, indicated that speciation is based on a number of data
observations, including particle size, stiochiometry, morphology,
frequency of occurrence and relative metal mass. Both paint dust
and smelter dust have similar particle sizes, stiochiometry and
morphology: as- both readily oxidize to lead oxide. Thus it is
likely to be difficult to distinguish lead dust originating from
paint from lead dust originating from smelter emissions. We
believe that while speciation studies may be useful in
characterizing mine waste, these studies would not provide much
meaningful data at this site.

RESPONSE TO COMMENTS

Section 3: MclLaren Hart Comments on the
Proposed Plan, Record Review, and Exposure Study

Ccmments on _the Progoéed Plan, #1

COMMENT H 75:
ieveloping a residential soil cleanup level for the NL
tries/Taracorp site, the U.S. EPA did not fully take into
nz zhe potential for sources of lead other than scil to

£ plood lead levels.™"

U.S. EPA RESPONSE TO COMMENT H 75:

U.S. EPA is in full agreement with the contents of the "Revised
Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective
Acticn Facilities", OSWER Directive #9355.4-12, July 14, 1994.
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The 3Su.iance Manual for zhe IEUBK mcdel crovides a detailad
discuss.on regarding the inclusicn c¢f raint in the IZUBK model in
section ¢.7: "The IEUBK model..does rot contain an explicitc
component for lead-based paint ingestion outside of the Alternate
Source Cption in the Soil/Dust Menu. The correct use of the
IZUBK mcdel is to estimate geometric mean blood lead levels and
distributions of bloocd lead levels in young children who have
long-term chronic exposures to lead. It has been known that the
ingestion of even tiny gquantities of paint chips on a single
occasicn can cause serious lead intoxication. ... Since old lead-
based paints can contain in excess of 50 percent lead, the child
may ingest several million micrograms of lead in a single
episode. The IEUBK model is not intended to address this
situation. The IEUBK model is intended to address the situation
where the child ingests typical quantities of household dust that
have been contaminated by leaded soils and by deterioration of
old lead-based paint from interidtr surfaces." The interior
household dust lead contribution in the IEUBK model already
includes paint that has fallen off painted surfaces as fine
particles, or has fallen off as discrete flakes or chips of paint
and has been reduced to small particles in situ on the floor,
carpet, furniture or other surfaces.

When U.S. EPA has said that we did not include paint in the
model, we mean that we did not include any direct ingestion of
paint chips (the pica child scenario) in our evaluation, as we do
not believe that Potentially Responsible Parties would care to or
need to clean up soil to protect the pica child. However the
indirect contribution of paint to the house dust concentration
was included in the evaluation. We have also included a
sensitivity analysis using a range of values for the contribution e
of lead-contaminated soil to household dust (0.29 to 0.70);

these values suggest a soil remediation level of 340 - 480 ppm,
or a soil lead cleanup value of 400 to 500 ppm. USEPA did not
use the attributable risk method to determine the soil lead
cleanup level for the NL Industries site (the attributable risk
method calculates the additional risk posed on each child on a
house-by-house basis, given the any additional exposure to lead
from cther sources, including paint) as Region 5 believes that it
is inarrropriate to adjust the soil cleanup value downward to
crotect for other sources of exposure. Region 5 prefers to use
an Lntegrated, cross-agency approach to address potential
mul-iple sources of contaminant exposure and has pursued this
approach at the NL Industries site.

COMMENT H 76:

"Further, the USEPA did not fully evaluate the potential that
remediaction of soils to the selected residential soil cleanup
level would not result in significantly decreased blood lead
levels."” The commentors also refer to the USEPA’'s Urban Soil
Lead Abatement Demonstration Project in Baltimore, MD to support
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“heir posizion.
U.S. EPA RESPONSE TO COMMENT H 76:

The effectiveness of soil lead remediation has been repeatzdl
demcnstrated in public presentations and peer-reviewed
publications. USEPA notes that the commentors chose to ignore
this data, which includes von Lindern’s report of reductions in
blocd Zea levels: at the Bunker Hill, Idaho site (item 105 in th2
supplement to the Administrative Recocrd) and the Aschengrau et.
al. report on the Boston Lead-In-Soil Demonstration Project
(Environ. Res. 67, 125-148, 1994). More recently, similar
reductions in blood lead levels have been reported by the New
Mexico Cepartment of Public Health, after soil removal at the
smelter site in Socorro, NM (J. Environ, Health. 57, 8-14, 1995).
All studies report reductions of several ug/dL in the mean blood
lead levels of children - a significant drop.

In addition, although the Urban Soil Lead Abatement Demonstration
Project report has not completed final review, the results of the
study to date demonstrate a relationship between elevated soil
lead levels and elevated blood lead levels and are consistent
with USEPA’s current guidance that socil lead levels below the
current screening level of 400 ppm (the level below which further
study or action is generally not warranted) are unlikely to
present a health risk to children.- In Boston, where preabatement
lead levels in soil were greatest and averaged approximately 2500
ppm, the impact of soil lead reductions on house dust could be
measured even after 1 year when lead-based paint was also
stabilized, and even greater reductions in blood lead
concentrations were found ,2 years after the original soil
abatement. The combined results from both phases of the study
suggest that a soil lead reduction of 2060 ppm is associated with
a 2.25 to 2.70 ug/dL decline in mean blood lead level. The low
levels of scil recontamination after 1 to 2 years after abatement
indicate that remediation is persistent. In Baltimore and
Cincinnati, where most preabatement soil lead levels were close
to the Superfund screening level, the individual studies did not
identify a relationship between reductions in soil lead and
reductions in blood lead in urban neighborhoods where soil lead
levels originally averaged around 500 ppm. Reanalysis by USEPA
using.different statistical methods, however, found that
reductions of lead in house dust in each city produced
corresponding reductions in blood lead, a relationship that is
consistent with findings in Boston.

U.S. ZPA has preliminarily interpreted the results of the study
zo indicate that interruption of the pathways by which children
are exposed to dust produces a reduction in blood lead levels.
Abatement of lead-contaminated soil in areas with higher soil
concentration is associated with declines in blood lead levels.
In those areas with soil lead levels close to the Superfund
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~znsnip certweern reductions in soil lead
locd Z=2ad _evels was not identified,

ationship between reduction in dust lead levels and

cion in blcod lead levels was preliminarily indicated. U.S.

nas yet to complete the peer review on the study.
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Comments on the Proposed Plan, #2

COMMENT H 77:

The U.S. EPA’s actions at the Site, including the selection of
the residential soil lead cleanup level and the use of the IEUBK
Model in its selection, were inconsistent with U.S. EPA’'s own
most recent guidance for soil lead cleanup levels and for the
application of the model." '

U.S. EPA RESPONSE TO H 77:

The response to COMMENT H 75 has already addressed the major
issues raised under this comment. In their reference to the
Bunker Hill site, the commentors failed to explain that the site
encompasses a 21 square mile area and includes five cities, or
chat the use of the residential soil lead action level of 1000
ppm will result in the ultimate cleanup of 85-90% of the
individual yards in those communisies nearest the smelter.
Public parcels, including parks, playgrounds and right-of-way
areas were remediated immediately and dust control measures have
been in place for eight years while the remediation is
continuing. An expedited response action level of 1200 ppm was
chosen for the Butte, MT site, where the lead concentration level
was used to limit the depth of the cleanup, not the number of
yards to be remediated; this is not a final cleanup level. The
commentors have also failed to acknowledge that cleanup levels
well below 1000 ppm have been chosen for other smelter sites
acrsss the country, including 500 ppm for the Midvale, UT site
and 700 ppm for the East Helena site.

U.S. EPA noted that at most other lead sites, the responsible
vartiss have agreed to removal actions on the most contaminated
croperzies to protect the health of the children, while at the
Sranite City site the health of the children does not seem to be
a consideration of the responsible parties.

Ccmments con _the Proposed Plan, #3

COMMENT H 78:

"Even if the model is used for evaluation of a residential soil
cleanup level, USEPA’s application of the model for this purpose
is flawed."
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U.S. EPA RESPONSE TO H 78:

U.S. EPA's application of the model for evaluation of a
residential soil cleanup level is not flawed as the data used in
the model evaluation was used correctly. Not all inputs can be
varied when a large data set is evaluated using the batch mode
enhancement. However, this does not mean that all inputs to the
model were not carefully considered, as implied by the comment
that "had the USEPA considered the relative degree of vegetation
cover, the blood lead levels predicted by the model would likely
have been lower." This comment seems to represent "wishful
thinking", rather than actuality. While the data set provided to
USEPA contained no information on the condition of each yard,
observations by contract staff and USEPA personnel onsite
indicated that many of the yards closest to the smelter appeared
to contain bare sgpots, an observation consistent with the comment
that homes nearest the smelter were more likely to be poorly
maintained. Even the U.S. EPA regional representative quoted in
the comment, has seen the site residential areas in wet times
when the residential yards had some degree of cover and in dry
yvears when large bare spots were more common.

COMMENT H 79:

..... "the data utilized has not been included in the public
record."- - » S e s

U.S. EPA RESPONSE TO COMMENT H 79:

Regarding the absence of the data base in the public record,
USEPA has stated that we used the data collected for the Madison
County Lead Exposure Study in our analyses. The data was used in
a manner which protects the confidentiality of the residents of
the Madison County area. USEPA does not own the data base, which
was provided to them for this purpose by the Illinois Department
of Public Health (IDPH). IDPH has provided the data to a number
of other parties for similar analyses. USEPA is, therefore, not
legally able to.include the data in the public record.

Interested parties may request the data from IDPH or its
subcontractor, IEHR.

Additional comments regarding the running of the model and the
Ginsberg and Hoffnagle (1995) comments have been addressed in the
response specifically prepared for the TRC Environmental
Corporation review. Only grjginal comments by McLaren/Hart
Environmental Engineering Corporation will be considered here.

Comments on the Proposed Plan, #4:
COMMENT H 80:

“If the IEUBK model is run utilizing site-specific parameters in
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evaluation ¢ tement ccnditicns using ranges cf soil lead
cleanup leve sults predict that addressing soil alone
will not result in the TUSEPA’s objective of less than 5 percent
of children exceeding 10 ug/dl blocd lead."

t—
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U.S. EPA RESPONSE TO COMMENT H 80:

The Ginsberg and Hoffnagle (1995) comments have already been
addressed in the response specifically prepared for the TRC
Envircnmental Corporation review. Only original comments by
McLaren/Hart Environmental Engineering Corporation will be
considered here. However, the commentors seem to be confusing
the need for soil lead cleanup in the area of Granite City
closest to the smelter with an all-source, area-wide Madison
County cleanup which encompasses_Granite City, Madison and
Venice. USEPA did not seek any remedial action for properties
at distance from the smelter where the soil lead levels are less
than S00 ppm or battery casing fill was not evident.

Comments on the Proposed Plan, #5:

COMMENT H 81:

"The technical documents placed in the Administrative Record do
not support the 500 ppm cleanup level for lead in soils as a
mechanism for mitigating potential health risks associated with
the Site. However, several of the documents do support the need
to evaluate and abate sources of lead in addition to soil to
reduce blood lead levels."®

U.S. EPA RESPONSE TO COMMENT H 81:

The comment refers to a review of the Administrative Record
prepared by MclLaren/Hart and submitted as a separate document
entitled "Review of Public Record Documents for the NL
Industries/TaraCorp Site". This document has its own response
summary; Gtherefore, there is no need to repeat that response
here.

Likewise, the following documents containing solicited expert
review were afforded their own response summaries. These will
not be repeated here.

-"Madison County Lead Exposure Study, Granite City, Illinois," by
R. Ximbrough, M. LeVois, and D. Webb (Illinois Department of
Public Health);

"Comments on Madison County Lead Exposure Study, Granite City,
Illinois," by A.H. Marcus, K. Hogan, P. White, and P. Van Leeuwen
(USEPA) ;
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Respcnse to Comments of the U.S.EPA Reviewers Regarding the
Granite City Lead Study Draft Report," by M. LeVois (Illinocis
Department of Public Health):

and

.-"Preliminary Assessment of Data from the Madison County
Lead Study and Implications for Remediation of Lead-Contaminated
Soil," by A.H. Marcus (U.S. EPA).

Comments to Proposed Plan, #6:
COMMENT H 82:

"While U.S. EPA was relying on current guidance at the time of
the ROD in selection of the residential soil lead cleanup level,
since that time, the U.S. EPA has taken a more site-specific _
approach to the selection of cleanup levels at similar sites. In
some cases, this has resulted in the selection of soil lead
cleanup levels substantially higher than the 500 ppm level set
for the NL Industries/TaraCorp Site."

U.S. EPA RESPONSE TO COMMENT H 82:

In their reference to the Bunker Hill site, the commentors have
failed to explain that the site ercompasses a 21 square mile area
and includes five cities, or that the use of the residential soil
lead action level of 1000 ppm will result in the ultimate cleanup
of 85-90% of the individual yards in those communities nearest
the smelter. Public parcels, including parks, playgrounds and
right-of-way areas were remediated immediately and dust control
measures have been in place for eight years while the remediation
1s continuing. An expedited response action level of 1200 ppm
was chosen for the Butte, MT site, where the lead concentration
level was used to limit the depth of the cleanup, not the number
of yards to be remediated; this is not a final cleanup level.

The commentors have also failed to acknowledge that cleanup
levels well below 1000 ppm have been chosen for other smelter
sites across the country, including 500 ppm for the Midvale, UT
site and 700 ppm for the East Helena site.

U.S. EPA does not agree with the comment that "if the residential
soil cleanup levels for the NL Industries/Taracorp Site were
develcped following the current guidance, a higher residential
soil lead cleanup level would likely be selected".

U.S. EPA has conducted an indepth site-specific review of the NL
Industries/TaraCorp Site, submitted initially as a preliminary
report "Preliminary Assessment of Data from the Madison County
Lead Study and Implications for Remediation of Lead-Contaminated
Soil," by A.H. Marcus. The final document is submitted with this
comment package as "Statistical Analyses of Data from the Madison
County Lead Study and Implications for Remediation of Lead-
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Contaminatsd Soill, " by A.H. Marcus. Ratner chan suppcrt a higher
residential soil lead cleanup level, this evaluation suggests a
soil remediation in the range of 400 to 300 ppm would be more
appropriate to protect the area children from adverse heal:zh
effects, when all site-specific data is considered. U.S. EPA did
not use the attrikputable risk method to determine the soil lead
cleanup level for the NL Industries/Taracorp site (the
attributable risk method calculates the additional risk posed on
each child on a house-by-house basis, given any additiocnal
exposure to lead from other sources, including paint) as Region 5
believes that it is inappropriate to adjust the soil cleanup
value downward to protect for other sources of exposure. Region
S does believe that an integrated, cross-agency approach is
necessary in order to address potential multiple sources of
contaminant exposure and has pursued this approach at the NL
Industries/Taracorp site.

RESPONSE TO COMMENTS

Section 3: MclLaren/Hart Comments: Exhibit A Review of the
Public Records Documents

COMMENT H 83 (Comment 1); Executive Summary, page i, para. 2:
"No document reviewed sﬁppoftéd or demonstrated that soil lead
cleanup levels of 500 ppm would significantly reduce lead in
blood"

U.S. EPA RESPONSE TO COMMENT H 83:

A number of reports included in the record document a significant
reduction in blood lead levels in children with reductions in
soil lead levels, including the von Lindern report "Reducing
Children’s Blood Lead Levels at the Bunker Hill Superfund Site in
Northern Idaho, USA through Health Intervention and Soil/Dust
Source Control Measures", the reports from the U.S. EPA Urban
Soil Lead Abatement Demonstration Project, the more recent
follow-up report on the Boston study by Ashengrau et al. "The
Impact of Soil Lead Abatement on Urban Children’s Blood Lead
Levels: Phase II Results from the Boston Lead-In-Soil
Demonstration Project" (recently added), the report on the
cleanup at the Socorro, NM smelter site by Edison et al. "Blood
Lead Levels and Remediation of an Abandoned Smelter Site"
(recently added), etc.

The commentors do not distinguish between soil cleanup goals used
for overall site remediation, soil lead trigger levels, used to
prioritize the remediation action to the most contaminated
properties, and soil lead action levels which were used to limit
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~he depth of the soil removal withcut diminishing the number of
properties to be remediated. U.S. EPA suggests that the
commentors review the use of the soil lead remediation value and
nct guoting "ppms". Using consistent methodology, site-specific
considerations will result in different cleanup levels for
different sites.

COMMENT H 84 (Comment 2); Executive Summary, P. i, para.2:

"One of the documents reviewed indicated only a slight increase
in PbB (1.25 ug PB/dL of blood) was associated with a 1000 mg/kg
increase in soil concentrations for an inactive smelter site
based on a study conducted in Midvale, Utah" Assuming an
average background PbB in a child is 5 ug/dL, the results from
the Midvale study suggest that a soil concentration of 4000 mg/kg
would be required to reach a blood lead concentration of 10
ug/dL. "

U.S. EPA RESPONSE TO COMMENT H 84:

U.S. EPA believes that the commentors mean that the study found a
decrease of 1.25 ug/dL in the blood lead levels of children in
the study associated with a 1000 mg/kg decrease in soil lead
concentrations. This is a gigeable and gignificant decrease in
the children’s blood lead levels; the report is addressing a
reduction in the mean blood level, not a reduction in the number
of children who exceed the 10 ug/dl level-of-concern. If in
fact, the allowable soil lead concentration was to be raised to
the 4000 mg/kg level suggested by the commentors, greater than
50% of the children would be likely to have blood lead levels
which exceed 10 ug/dL (in contrast to the 5% cut-point
established by U.S. EPA far protection of children), and some
children would greatly exceed the mean value. For the latter
group, the prognosis would likely be chelation treatment, if not
coma or even death. U.S. EPA does not find such a suggestion to
be credible.

COMMENT H 8S (Comment 3); Executive Summary, p.i, para. 3:

"Overall, the documents reviewed do not support the
recommendation of a 500 ppm cleanup level for lead in residential
soils as a mechanism for mitigating potential health risks
associated with elevated blood lead levels in children living in
the vicinity of the NL Industries/Taracorp Site. The majority of
the information reviewed supports the concept that cleanup levels
should be determined for each site using site-specific data along
with available data analysis techniques and current toxicological
information to develop an appropriate cleanup level or
Preliminary Remediation Goal (PRG) based upon protecting human-
health and the environment........... "

U.S. EPA RESPONSE TO COMMENT H 85:
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J.S. EPA agrees, .n part, with this assessment of the Public
Record, but it is apparent that the McLaren/Hart reviewers have
misinterpreted the material provided from other smelter sites.
They erroneously concluded that the information provided did not
support the recommendation of a 500 ppm (or less) cleanup level
for lead in soil at the NL Industries/Taracorp site. U.S. EPA
agrees that only a Preliminary assessment of the data from the
Madison County Lead Study was available previously. A more
extensive presentation of the data analysis has been prepared by
A.H. Marcus in the accompanying document "Statistical Analyses of
Data from the Madison County Lead Study and Implications for
Remediation of Lead-Contaminated Soil"; the conclusions of the
two documents are identical. They present a series of indepth
analyses of the site-specific data for the NL Industries/Taracorp
site and fully support U.S. EPA’s selection of a soil lead
cleanup level in the range of 400 to 500 ppm to protect area
children from the adverse health effects of lead exposure.

U.S. EPA believes that the Administrative Record supports the
following conclusions:

a) The Administrative Record contains documents which
support the recommendation of a 500 ppm soil lead cleanup
level for the Site;

-b) The Administrative Record- contains comparisons with
other similar sites which indicate that similar soil lead
cleanup levels have been effective in reducing blood lead
levels in children. Although a range of soil lead
remediation values were used at these sites, some values
were trigger levels or action levels used to prioritize
removal and remedial action, not final cleanup values or
PRGs. The use of action levels greater than 500 ppm did not
in general restrict the number of yards scheduled for
cleanup;

c) The Administrative Record contains documents which
support the concept that site-specific data and current
toxicological information should be used to develop the
cleanup level or PRG for the site. The Marcus report
"Statistical Analyses of Data from the Madison County Lead
study and Implications for Remediation of Lead-Contaminated
Soil", the Illinois Department of Public Health report
"Madison County Lead Exposure Study, Granite City, Illinois"
and the review of this study by Marcus et al. "Comments on
the Madison County Lead Exposure Study, Granite City,
Illinois" have all been used to evaluate the lead exposure
to children at the NL Industries/Taracorp site; .

d} The Administrative Record contains documents on
toxicological issues, including studies which characterize
the human health effects of lead exposure in adults and
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children and studies which discuss multiple sources of lead
exposure. These documents prcvide a general background on
lead exposure and toxicity, which is useful for evaluatin
the remedial strategy at the NL Industries/Taracorp site, as
well as providing much information to residents and students
in the Madison County area;

e) The Administrative Record includes documents which
review the use of varicus biomarkers and tests which can be
used to assess the body burden of lead in adults and
children. Many of these documents have been included in
response to questions from Madison County residents
regarding their past lead exposures, as they provide better
methods of assessing the lead body burden in adults than do
blood lead levels which reflect only recent exposure.

U.S. EPA noted the comment that Needleman’s studies should
be viewed with caution, stating that the researcher was
"investigated for misuse and manipulation of study data".
U.S. EPA regards these studies as valid, noting that not
only was this researcher not the first to be threatened by
the lead industry, but that after extensive review of his
work and two formal hearings, "no evidence of fraud,
falsification or plagiarism" or evidence suggesting
_scientific misconduct was found in Needleman’s work;

f) The Administrative Record includes documents which
review much of the available data on lead bicavailability.
These documents illustrate that the highest relationship
between blood lead and soil lead was seen at smelter sites,
suggesting that the lead contributions to soil from such
sites is more bicavailable than waste from some other lead
operations. The documents included also suggest that the
rat may not be as appropriate a model for biocavailability
studies as the mini-pig and illustrate the variation in
bicavailability which can be expected when animal doses of
lead greatly exceed the doses of lead that children may
ingest. The mini-pig studies clearly show that ingestion of
lead in residential soil produces elevated blood lead levels
in young pigs.

In summary, the toxicological documents provided in the
Administrative Record support the setting of a site-specific soil
lead cleanup level, 500 ppm in the case of the NL
Industries/Taracorp Site, which will result in the removal of
surface soil sufficient to reduce the risk of elevated blood lead

in children who may come in contact with the soil,

both by direct

ingestion of soil and indirect ingestion cf dust. The documents
characterize the adverse health effects of lead exposure in

children and adults, and demonstrate that soil lead cleanup has
been an effective strategy for reducing the blood lead levels in
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children.
RESPONSE TO McLAREN AND HART EXHIBIT B
COMMENT H 86 (MH-B1), p. 1, bottom 6 lines, and p. 2, top 2 lines:

"Based on the analyses performed in the criginal study and
barring changes in interpretation due to additional treatment of
the data:
